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The Dies Are 
Ditterent in the 
LANDIS Bolt 
Cutters 


Landis Dies outlast the Hobbed kind 20 

times over and never require hobbing or re- 
tempering. They 
are renewed in- 
definitely by simply regrinding and a 
new die is obtained by each grinding. 
The same chasers cut right or left 
hand threads and the range for special 
work is equalled by no other tool. 
Faster work, greater accuracy, lower 
cost—those are the Landis argu- 
ments. 


Ask for Catalog 


Landis Machine Company 
Waynesboro, Pa., U. S. A. 


Schuchardt & Schutte, 34 Victoria St., Westminster, London, Sole Agents for Great 
Britain, Ireland, British Colonies Schuchardt & Schutte, 9 Kiangse Road, Shanghai, Sole 
Agents for China and Japan Adler & Eisenschitz, Milan, Sele Agents for Italy. 
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MILLING 
THREADS 


is the modern way ensuring 
greatest accuracy as well as in- 
creased output. 





Soft or hard spots in the stock 
ire not torn o1 chipped. 


For screws, spiral gears, 
worms, flexible shafts, ete., the 
lathe cannot compete in ac 
curacy, finish or output. 





1d Milling Machines 6x80 Inch P. & W. Thread Milling Machine—Built in 6 sizes. 


AUTOMATIC GRINDING 
TO WITHIN .0001 INCH 


Removing the last thousandth, usually the 
most expensive part of a grinding operation, 
is done on the P. & W. Automatic Sizing 
Grinder at practically no cost. 

The heavy coarse feed is automatically 
changed toa fine feed and work is quickly 
ground with a fine finish to exact size with- 
out calipering. 

Machine measures faster and more accut 
ately than any man can do it. 

Wear of emery wheel has no effect 
whatever. 
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The 5x48 P. & W. Automatic Sizing Grinder 


THE OPEN 
TURRET 


Solid backing for tools as well 
as solid seat 

30% heavier than any turret 
lathe of its size 

Cross sliding turret with a 
broad base and narrow guide 

Stationary head stock, most 
practical and convenient for 
either belt or motor drive 


Positive turret binder 


SD 656 





2\x26 P. & W. Open Turret Lathe —Cross Sliding Turret. 
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A New High Speed Milling Cutter—I 


The Development of an Inserted Blade Cutter Giving Record Breaking 
Results. Comprehensive Tests of Power Consumed by Milling Machines 











BY WILLIAM H. 


Ten years ago sagacious mechanical 
minds predicted that when the milling 
machine became better developed and un- 
derstood it would surpass the planer as 
a tool for machining large surfaces. We 
have now attained that epoch, for it is 
recognized and conceded that. the process 
of milling is superior to all other pro 
cesses of machining metal by reason of 
the fact that metal can be removed at a 
much higher rate of speed than is possible 
with any other method of machining 
Milling cutters are made up of a multi 
plicity of cutting edges, and as the opera 
tion of cutting is continuous, work can be 
machined at a much lower time cost 

Organization and system have tri 
umphed and brought innovations in shop 
practice and more attention has been paid 
to designing the parts to be machined so 
as to adapt them to special types of ma 


chine tools which guarantee high econ 


the modern high-powered machine, used 
in connection with high-speed steel mill 
ing cutters, has taken precedence over the 
planer in many instances, making it pos- 
sible to show considerable saving by remoy 
ing the surplus metal from forgings rather 
than forging closer to the finished sizes 
The advent of high-speed steel impelled 


TAYLOR 


advocacy of high-powered machines, cit- 
ing the cost of power required to operate 
the machine as extravagant. But those 
given to careful investigation will find 
that the power required to remove a cubic 
inch of material with a high-powered ma 
chine will be much lower than with the 


lesser powered machine and that the gain 

















Pit 2. INSERTED HIGH-SPEED STEEL CUTTER 
TYPE METAL ANCHORAGI USE 
PLANER FOR MILLING 

















FIG. I. FIRST MILLING CUTTER WITH INSERTED HIGH-SPEED STEEL BLADES WITH 
WHICH ALL THE TESTS WERE MADE 


The cutter has been in use intermittently for eight months. It has been ground but 


six times and the original equipment of blades is still intact 


inches, bore 3% inches, 18 blades. 


omies over the time heretofore consumed 
in handling, setting and machining. Be- 
cause of the introduction of these im- 
proved shop methods it has been neces 
sary to practically redesign many ma 
chine tools. The heavy, high-powered 
milling machine has met with favor as the 
range of work handled by it has been 
greatly extended. The older type of low 
powered machine was hardly rigid 
enough to withstand the strains imposed 
by the ordinary carbon-steel cutters, but 


*The Tabor Manufacturing Companys 


Diameter 8 inches, face 18 


the builders of milling machines, espec 
ially those of the planer type, to offer 
high-powered milling machines, and today 
it is not an uncommon thing to see a mill 
ing machine whose spindle is driven by an 
individual motor of from 50 to 75 horse 
power capacity, whose platen is operated 
by an independent motor of from 7 to I5 
horsepower capacity, and whose cross-rail 
is raised and lowered by an_ individual 
motor of from 3 to 5 horsepower capacity 

Undoubtedly exception will be taken by 


those not familiar with the practice, to th« 


ANCHORED IN NICKEL-STEEL HOLDER BY A 


D IN THE HEAD OF A ROTARY 


KRUPP ARMOR PLATI 


in feed and speed will more than com- 
pensate for any additional expenditure in 
power Those who have _ investigated 
shop costs find that power is not the potent 
factor to be given consideration, but rather 


time, wages and overhead charges 


[He MaAcHINE Now IN ADVANCE OF THE 
CUTTER 

While the milling machine has been de 
veloped toward rigid, high-speed and 
high-powered machine the milling cutter 
has not advanced as rapidly; consequently 
the user is confronted with a very un 
satisfactory condition—the output of his 
machine being limited by the capacity of 
the cutters. This condition results from 
design, the fault lying in the shape, the 
method of securing and the method of 
treating the blades so as to develop the 
proper degree of hardness 

The purpose of this article will be to 
point out what has been accomplished in 
slab milling by the use of a milling cutter 
with inserted high-speed steel blades, so 
constructed as to possess a capacity in ex 
cess of the requirements of the modern 
lieavy high-powered milling machine. By 
dissecting each element and comparing it 
graphically with the prevailing practice 
the reader will be enabled to discern why 
certain adopted features, substantiated by 
actual practice, are so effective, econom- 
ical and efficient 
DEVELOPMENT OF THE INSERTED-BLADE TYPE 

oF Mittinc Currer with BLADES 

Bent TO Form Aa HELIX AND 


Securep By Sorr METAL 


From careful investigation I find that 
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the first successful development of an_ each stroke of the planer. After bending it meant large expenditures for experi- 
inserted-blade type of milling cutter was the blades around an arbor to the desired ments with a strong possibility of failure. 
made by George Bechtol in 1892. He helix he set them inside a cylinder and The more adventurous did make experi- 
conceived the idea of bending carbon- properly spaced them by means of blocks. ments but their results never became a 
siecl blades to form a helix. His cutter The core was then set in a central posi- matter of public record, and, up to the 
consisted of a malleable-iron core, which tion with the grooves matching up with present time, the construction of the in- 
was bored d keyseated and into whose _ the blades and soft metal poured in, filling serted-blade type of high-speed cutter 
b d cig helical dovetail the dovetail grooves and- spaces between has not changed, straight blades being em- 
pri nsiderabl vider than the the blades. By this method the blades ployed and secured by various mechanical 
blad | method of pl he helical were ibmerged in a soft-metal housing means. 
gre ( ’ “ carried on a hard-metal core. The re- THe Work or C. D. Peck 
placed betwi p planer centers Its obtained with this cutter were, at C. D. Peck was the first man to success 
! N ~ H N mF 2 FR \RMOR PLAT OF 0 > 2 PEI EN \RBON 
HT OF CHIPS SHOWN 334 POUNDS 
dered ext v, being ully develop an innovati n high-speed 
raat n t those tained with illing cutters of the inserted-blade type 
rb vp l tters [he | heavy slab milling. Tlis blades were 
7) pe 2 f tl tters w 5 hes helical in shape and made of high-speed 
thi ired al 11 { t cutt vain ide its ap steel lhe paramount features in the con- 
e bat ( work was kept p inc vel s later, manufactured struction of Mr. Peck’s cutters were the 
tact w l r by means of by a Newark « ind illustrated and helical shape of the blades and his meth- 
itabl ieht 1 it end \s de 1] in the AMERICAN »LACHINIST for ods for bending and treating the blades so 
platen traveled back and forth the \pril 1Soo they would maintain their shape, and the 
ttached to the work slid along the In the interim high-speed steel made its proper degree of hardness, and be depend 
top of the bar attached to housing and on appearance, conditions had changed, and able when subjected to extra heavy ser- 
account of its inclined position forced the manufacturers hesitated to embark in this vice 
work to make a partial revolution with — field of improvement because they knew To construct his cutter Mr. Peck planed 
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helical slots, rectangular in shape, in a 
steel housing, inserting therein high-speed 
steel blades bent to fit the 


slots and holding them in a rigid position 


helix of the 


by means of steel wedges inserted at in- 
tervals between the front face of the 
blades and the side of the slot, filling the 
spaces between the wedges with soft 
metal. Mr. Peck designed and built a hand 
press for bending the blades which con 


sisted of a pair of lateral jaws encircling 
a shaft, one stationary and the other actu- 


ated by means of a lever and set screws, 
so as to close upon the blades and form 
a helix. 

His first cutter was built at the Pitts- 
burg works of the American Locomotive 
Company in 1905, and tests made at the 
time gave results far in excess of the re- 


sults obtained from other types of milling 


cutters with inserted blades, both in the 
amount of material removed in a speci 
fied time and for the amount of power 


consumed per cubic tnch of material re- 
moved. He proceeded to build more cut- 


ters and put them into service, having 
demonstrated by continuous operation that 
the capacity of these cutters for removing 
metal was not only far greater than that 
of other types of inserted-blade cutters, 
but was also in excess of the capacity of 
the 


machine 


modern type of high-powered milling 


His first continuous heavy mill- 


, yr 
Re, ZA 


tay, ' 4. 
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a milling cutter of the inserted-blade type, rotary planer where the conditions under 
the conference resulting in Mr. Peck turn- which the cutters were to operate would 
ing his developments over to the Taylor- be much more severe than those of the 
Newbold people It was from this com-_ ingot lathe 
bination of development that the milling Fig. 2 shows the construction of these 
cutter about to be described was evolved. cutters The milling head was 91 inches 
. in diameter and provided with 42 inserted 
| OR OR AND NEWBOLD : 
HE Work oF [avi - utters, and carried on a hollow spindle 
Having described what Mr. Peck a 28 inch¢ utsid meter and 16 inches 
complished as his share of the milling cut inside diameter he machine was de 
ar 
FIG. 4. HIGH-SPEED STEEL BLADE BENT TO HELI SHAPE WITH CURVED SIDES AND TREATED 
RY THE TAYLOR-WHITE PROCESS READY FOR INSERTION IN THE HOUSING 
ter’s development, I shall briefly describe signed to tace heavy protective Krupp 
what Messrs. Taylor and Newbold had ac armor plate, 1.20 to 2 per cent. carbon, 12 


complished as their share of the develop 


ment up to the time of joining forces with 
Mr. Peck. 
The 


metal, for an anchorage to secure various 


use of soft metal, such as typ 
forms of high-speed steel cutters in hold 
ers was originated by F. W. Taylor and 
S. Newbold and first applied to an ingot 
parting tool at the works of the Bethlehem 
Steel 1890 


was made to determine 


Company on February 23, 


test 


Primarily this 
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Fig. 5. Definition of terms: Housing (body ; 
of cutter), abutment (support of blade), Fig. 7. Showing a constant lip angle L 
metal packing (anchorage), slot, blade, heel 4 
of blade, clearance angle, lip angle, front 
slope, lip surface and resultant line of pres 
sure The side slope is defined by the angle 


of the helix. 


, 5 
which exceeded all previous records, 


ing, 

was made early in 1907 on a heavy New 
ton slab milling machine, cut of 9 

inches wide and 9/16 inch deep with 


a table feed of 8 inches per minute being 
taken on a pair of locomotive connecting 


steel. This 


was removing metal at the rate of 43 cubi 


od forgings of 0.54 carbon 
inches per minute.* 

Early in 1907 Mr. Peck had a conference 
with the manufacturers of the 
Newbold cold saw, who were developing 


Taylor 


*Full particulars of this work and of the 
machine on which it was done will be found 
on page 47, Vol. 30, Part I.—Eb. 


ength of the blade 
of 20 degrees to an axial 


the 
at angle 


throughout 
which is set 


entire 


plane By reason of the blade’s curvature 
this angle remains constant throughout any 
length 

whether this tho f securing cutters 
would prove practical for an inserted 
tor cold saw which was being developed 
DY these gentl €1 [hese cutters were 
fitted to an ingot lathe and a feed of 1/10 
inch was used on ingots ranging, from 
4 to 6 feet in diameter made of open 
hearth steel, containing 314 per cent 


nickel and from 0.40 to 0.50 per cent. car- 


bon. The ingot was rotated at a periph- 
eral speed of 20 to 25 feet. 

Further tests were made in May and 
June of the same year with cutters of a 
different type and fitted in the head of a 


inches thick. The average amount of ex 


metal to be removed from each side 


cess 
was from 3 to 14 inches. The results 
obtained from the tests were as follows 
Revolutions of spindle.... 1 per minute 
Cutting speed wi 23.5 feet 
Depth of cut... 3 inches 
Length of cut. 12 - 
Feed per cutter 0.05 
Feed per revolution 2.10 
Cubic inches per minute 75.6 
Cubic inches per hour... .4536 “ 
Pounds per minute.. 21.41 pounds 
Pounds per hour 1285 - 
Power required (approxi 

mately) : ococe Baw g. P. 
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Fig. 9 Showing the development from no 
front slope to a positive front slope 8S due 
to a straight blade set in a plane radiating 
from the axis and carried across the face of 
the housing at an angle of 20 degrees to thr 
axial line 
A comprehensive idea of the size oi the 
hips may be obtained from Fig. 3 
\s far as actual performance was con 
cerned the soft metal demonstrated itself 
highly efficient and economical means 


cutters holde rs 


f securing 


lo determine wl pressure the soft 
metal anchorage would withstand _ the 
holders and cutters were taken to the 


physical laboratory and subjected to 102, 
000 pounds pressure, and in every instance 
either the holders or high-speed steel cut 
ter was broken with no perceptible dis- 


turbance of the soft-metal anchorage. 








that soft metal 


all th qualifications necessary to 


Having demonstrated 


DpOSSeSSeS 


r 


make an ideal anchorage by which to s<¢ 


cure vari types of cutters in holders, it 


was adopted as the best method of s 


uring the teeth in holders for the Taylor 
Newbold As the 


a matter of public record no hesitancy 
yfit-metal an 


saw success of this saw 
was felt in employing the s 
chorage as the best means of securing the 
blades in the 


milling cutter 


GOVERNING THE CON- 
I NSERTED-BLADE 


PREVAILING PRACTICI 


STRUCTION OF THI 


ype OF MILLING CUTTER 
In the primary investigations it was 
found that there existed no standard or 
suitable rule governing the construction of 
milling cutters with inserted blades, nor 
is there any record of exhaustive tests 
having been made to determine the most 


effective pitch, proper clearance angles, 


front slope and lip angles to be employed, 


these functional elements being apparently 
arbitrary selections made to suit individual 
tastes 

constructing 
blades, the 


prevailing practice consists of cutting rec 


also found that in 


milling cutters 


It was 
with inserted 


tangular slots in a cylindrical housing, 


slots lying in a plane angular to 
The angle at which the plane is 
the : 
legrees according to the length and diam- 
The 

high-speed 
the 


with the 
the axis 
set from axis varies from 5 to 25 
blades are 


steel 


eter of the housing 
straight 
atter 


ground off until a definite projection from 


pieces of and 


inserting them = in slots are 
the housing along the cutting edge is at- 
tained, when by backing off clearance is 
obtained 


Che blade S are 


rious methods, suc 


held in 


h as 


position by va 
clamps placed be 


tween each alternate pair of blades and 


drawn inward by screws; or by cutting 


grooves in the abutment between each al 


ternate pair of blades which, by means of 


force the parted abutments 


taper screws, 

to clamp the blades on either side; or by 
driving wedges between the front face of 
the blade and the side of the slot; or by 


numerous other means 

We also found that much can be learned 
from the development of the lathe tool, 
especially the round-nose tool, applied to 


milling-cutter blades. This fact is ignored 


in the manufacturer of milling cutters, 
which are made with a straight blade in 
erted in a slot with its front tace in a 
plane angular to an axis, thereby attempt 
ing the impossible—to develop and main 
tain throughout its length the proper front 
slope and lip angle and to define helix 
on the line of the cutting edg« 
ESSENTIAL Points GIVEN CONSIDERATION 
IN CONSTRUCTING A HIGH-SPEI 
AND HiGH-POWER MILI 
ING Ct ER 
The first point given consideration in 
onstructing the cutter about to be de 
scribed was the shape of the blade, and 
the conclusions were To maintain 
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prescribed slope and lip angle throughout 
its entire length the blade must be bent 
so as to form a helix, and by so shaping 
it all angles and contour of both blades 
and slot would be constant over their en 
tire lengths [hen again with the blades 
helical in shap continuous cutting edge 


with a constant lip angle would be main 


tained throughout length of cutter 


| he second 


pitch or 


any 
point given consideration 


lead of 


from experiments made with various leads, 


was the the blade and 


it was found that the most effective angle 
for the helix was about 20 degrees. To 
facilitate case in computation, we adopted 
the formula 

(diam. X 9 = pitch) 


which would develop 19 degrees and 15 
as the angle of the helix 


third 


was the 


minutes 
q he 


tion 


receive considera 


ot blades to be em 


point to 
number 


early -stages it was con 


ployed In the 
sidered good practice to construct milling 


cutters with as many teeth as possible, it 


being obvious that the spacing between the 
should lb the 


teeth enough to admit of 











a SS 8 

Fig. 10 Showing a cutter with straight 
inserted blades made up in sections with each 
alternate blade overlapping the blades in the 
opposite section, so as to obtain the desired 


width of face The sections are so set that 
the cutting edges form a continuous line. 
Above the cutter is a diagram showing the 
relation the blades in one section bear to the 


blades in the other 


wheel grinding one tooth without 


but 


emery 
touching — the next 
has that 


number of teeth do not preduc 


one, experience 


large 


having a 
the be st 


shown cutters 
results 

With 
of blades is limited by the methods em 
the 


inserted-blade cutters the number 


ployed to secure them. In experi 


ments with these cutters it was found that, 
mulling, 


for heavy a comparatively coars¢ 


pitch under a heavy feed will practically 
distribute the load evenly per blade ir 
respectry Ot any eccentricity due to 


grinding, and that the load per blade, in 
pounds pressure per inch of width, is the 


the number of 


poten? factor governing 
blades to be employed, and an equally im 
portant tactor 1s sufficient space between 


the blades to allow for the free curling of 
the chip. When performing the function 
milling, a helical shaped blade rolls the 
chip into a cylinder as it is sheared from 
the forging 
] 


The selection of a proper number of 
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following condi- 


be sufficiently 


llades is based on the 
he 
thick to withstand 
and the space between the blades must be 


blades must 


trons 


extra heavy pressure, 


to permit of a free curling ot 
With these conditions given due 
consideration, the quota of 


was determined 


enough 
the chip. 
following 


blades for the diameters 


given: 


inches nominal diameter, 14 blades 
maximum bore 

inches nominal diameter, 16 
3 inches maximum bore 

Cutters 8 inches nominal diameter, 
4 inches maximum bore. 

Cutters 10 inches nominal diameter, 20 blades 
5 inches maximum bore 


The maximum 
cutter was also determined as one-half of 


Cutters 4 
2 inches 


Cutters 6 blades 


18 blades 


bore tor this type of 


the nominal diameter, leaving the shell of 
strong to with 
an arbor fitting 


the 
stand any load imposed by 


housing sufficiently 


the maximum bore 

The fourth point to considera 
tion was the overhang of the blades. In 
carrying out the experiments a cutter was 
which 
cutting 
the 


second 


recelve 


constructed having a single blade 


subjected to extra heavy 
determine, 
strength of the 


arily, the distance the blade should pro 


was 
pressure to primarily, 


anchorage and, 
ject from the housing so as to secure a 


combination of the requisite strength 
with the greatest permissible number of 


grindings. 


It was found that a blade projecting 
one and a half times its thickness would 
be secure against breaking under extra 


heavy pressure (on a %-inch thick blade 
4000 pounds per inch of width of face) 
and that the helical shape and curvature 
of the blade assisted in 
strengthening it 
The fifth pojnt 
the formation of the grooves in the cutter 
blank. This had been previously planned 
approximately rectangular in section with 
a slight amount of undercutting to hold 


materially 


for consideration was 


the blade and the wedges used for fasten- 
It appeared, however, that 
this grooving of the could 
be done better and faster by milling than 
by planing, and that an undercut groove 


ing it in place. 
cutter blank 


might be produced at once by a saw set 
in a certain relation to the cutter blank 
This possibility was soon demonstrated to 
be practicable and although the groove so 
formed was not so easily fitted with a 
account of its curved 
found, as anti 


cutter blade on 
sides, nevertheless it was 


cipated, that the curved sides gave a lip 


angle to the cutter which was of great 
value in actual service To form the 
blades accurately to the shape of the 


groove, it was necessary to design a 
bending machine of great power capable 
of squeezing the blades at once to proper 


form, not only as helices of correct pitch, 


but also of correct curvature in a direc- 
tion normal to the helix, as shown in 
Mig. 4 

This machine was made to act in one 


way like the original hand-bending ma- 


chine made by Mr. Peck. but in addition 
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to the lateral :aws which closed upon the 
blade to form the helix, it was provided 
with a cap which snapped quickly upon 
the lateral jaws to completely inclose the 
Time 

the 
handling of high-speed steel that the value 
of this bending machine, quick enough in 


blade being bent to proper form. 


is such an important element in 


its movements to act before the tempera- 
of the steel had fallen the 
working point, c hardly overesti- 


below 
be 


ture 
an 


mated 
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While they could be installed 


with ease they were exceptionally hard to 


nomical. 


remove when necessary to replace blades, 
owing to their tendency to imbed them- 
Furthermore, driv- 


ing them in at intervals along the high- 


selves in the housing 


speed steel blades developed intermittent 
tension causing the blades to crack and 
spall off at the point of contact between 


wedges and blades when under cutting 
pressure Other mechanical fastenings 
were barred either by excessive cost or 


























FIG. 11. THE LARGEST INSERTED BLADE SLAB MILLING CUTTER WITH CONTINUOUS CUTTING 
EDGES. TO BE USED BY THE NATIONAL TRANSIT COMPANY FOR FACING VALV! 
FLANGES, ETC. DIAMETER 8 INCHES, LENGTH 38 INCHES, BORI 
3% INCHES, 18 BLADES 

Special furnaces for treating our blades their inability to withstand vibration and 
under the Taylor-White patents were de remain rigid 
signed and built, but the results obtained Experiments were made with various al 
are now of more interest than the ap loys until a proper combination capable of 
paratus required for manufacturing flowing freely, of cooling without shrink- 
The sixth point to receive consideration age, of withstanding great strains without 


the blades 


Peck’s experiments it was clear 


the method of 


from Mr 


was securing 


that metal wedges as a means of securing 


the blades were not satisfactory or eco 


crumbling and of being ren 


ved quickly 


and economically was obt ed 
\ device for compressing the alloy in 
the slots after it had been poured was 


un 


designed, as device for removing 
the alloy 
necessary. 


the slots the 


was a 
when replacement of blades is 
With the alloy compressed in 
blades are secured in 


an an- 


chorage sufficiently rigid as to allow the 
to be 


without affecting it. 


blades broken off by sheer force 


This form of con 


struction makes it possible to produce a 


cutter of moderate diameter free from 


torsional strains with an increased number 
of blades for a given diameter, and pos 
sessing a capacity in excess of the require- 


ments of high-powered milling machines 


DEFINITIONS OF TERMS USED IN ConsTRU¢ 


TION AND THE WEAK Pornts EXISTING 
IN OrHER Types OF INSERTED 
BLADE CUTTERS 


In this paper the milling cutter in ques 
be helical, 


a spiral cutter prevailing 


referred to not 


The 


is to use the terms helical and spiral 


tion will as 


a 
practice 
as 
Geometrically they not 


synonymous are 


anal Our experiments h 
that the 


of the chip 


even gous 


ave 
closer the 


to the 


conclusively shown 
pi 
cutting edge, the 
the 
trated toward the 


center of ssure 


greater its intensity and 


heat generated is much more concen 


cutting edge, where thi 


sectional area that must carry off the heat 


is much less. Then again the frictional heat 


becom« Ss 


generated by lack of back sl pe 


so great as to cause cohesion between the 
chip and the cutting edge. Under heavy 
pressure we have seen a compact ot chip 
und blade which was virtually inextri 

able and when disunited from the blad 
the cutting edge still adhered to the chip 
lo eliminate this condition where straight 
blades are employed the practice is to set 
the front tac if the blade slightly back 
of a radial plane (see line F’ in Fig. 9 

to assure a front slope It is a well 
known fact that the absence of front slope 
eliminates any proclivity which the lip 
may have to develop a line of cl ivage 
and thereby throw the pressure of the chip 


back on the lip surface from the cutting 
edge 
Referring to Fig. 9, when performing 
the functions of milling, a blade with the 
irregularity of front slope causes the cut 
ter to drag on one side and gouge on the 
other sick Blades of this type cause ex 
cessive vibration to the cutter due to the 
varying angle f the front sl ype al l neces 
sarily consume more power [t been 
contended that to alleviate the tendency of 
the blade to gouge and drag, and to define 
a more e\ pressure throughout the line 
of t} cutt é lov +1 blade } Id he 
nicked, t ssumption being that less 
power is required due to the breaking up 
f the chip than would be consumed by 
continuou cuttin edge pre icing i 
continu hi 
| differ m this contention for it has 
been demonstrated by experiments that 
the initial fault is caused by abs e of 
front slop 1 that by nicking the blades 
introduces an undesirable feature that 
the blade behind a nick and whos tting 
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is required, but devel 


which possesses the 
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necessary to onstruct 
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Machine Work in the Rambler 


Automobile Factory 


VIA 


HAN 


iny of their methods may 


Wi familiar w it, W 

‘ w I : certal 1 

] thi me wat lo, it 

( ( siderable tisfaction t 

r methods co wed, whil 

other hand, if their w lif 

ferent, it 1s up s t wl 1s 
It is for this reason, if for 1 ther, 
it it is a good thing to show how work 

s; done in a factory that has the reputa 
10 in its particular line, that thi 
lhomas B. Jeffery Company has, for whil 


not be new to 
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some of the readers, yet they represent 


tne 


nomical 
curacy 


Blow 


iT 


\< 


durability 


shop practice of one of the leading 
automobile 


factories where speed, eco- 
commercial ac 
the 


shop, strength 


ind 
parts of 
Jeffery 


production 
e vital system. 
in the 


are never sacrificed for 


of cheapness of production, a 


example being in their making 
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4. CYLINDER BORING MACHINI 
FI HE COUNTERBORING TOO! 
expe d ing bessem« el 
f lt p torging of many oft the 
small parts that aré mmonly made of 
mall l sting \s one of the factory 
sal ‘A malleable casting might d 
but drop forging will do.” 
As a rule, one of the first things a 
, 


know is how an auto 


factory machines its pistons rings, 


every factory has a method 
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of its own. Some turn them eccentric and 
some concentric, while others bore them 
out, and others leave the inside rough 


PISTON RIN¢ s \.ND CYLINDERS 
In the Jeffery shop, piston-ring blanks 
are cast with three lugs o1 ! end 1 
tne usua Wa\ I he IX IS plac l 
on an expanding mandrel and thi lugs 


faced off Lhey are thei placed on the 
special face plate shown in Fig. 1, and the 
outside turned 

lhe blank is then set eccentric by shift 
ing over the face plate, which 1s arranged 
purposely for this, and the inside bored 
out. A gang tool then cuts off all the rings 
at one setting, and they are then put into 
the milling-machine vise and split as 
shown in Fig. 2. They are then finished 
by grinding both on the sides and per 
iphery. The piston is machined and thi 
grooves cut in the ordinary way 

Fig. 3 shows how the bosses on the in 
sile of the piston are faced off in th 
turret lathe and also shows the jig used 
for holding the piston. 

The engine cylinders are rough-bored 
in a special boring machine made by th: 
Jeffery company, which is shown in Fig. 4 

[here are a number of these machines 
in constant use. They are automatic in 
action and the construction of the cylin 


der, and the position in which it is held, 
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FIG 0 GRINDING THE CYLINDERS 





A SPECIAL MILLIN( MACHINE 


in 








bs 
star-wheel is struck with the fingers and 
this turns the cutter-bar and gradually 


forces the cutter into the metal, a little 
deeper at each turn, until finished, when 
the drill-press is the 
screwed back, the spindle and tool raised 


stoppe d, wheel 

and another cylinder put into the jig. 
After the cylinders have been roughed 

allowed to awhile 


out, they are “Season,” 


and are then ground out This grinding 
is done on several well known machines, 
but one that 
vice, in every way, was built in the shop 
con- 


gives very satisfactory ser- 


and is shown in Fig. 6. The heavy 
struction of this attachment which is used 
lathe 


on a is plainly shown 


A SpecrAL MILLING MACHINE 
A special machine for milling off two 
is shown 
the 
lowered 


small bosses on the crank cases 


in Fig. 7. As will be seen in this, 


cutter spindle may be raised or 


by turning the hand-wheel shown between 


the belt pulleys and the crank case. Were 
the bosses the same hight a single cutter 
could be used, but as they are not, this 
arrangement was designed and made for 
«he purpose. 

This machine is also arranged for b 
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INDEXING WITH A GEAR 


In the cutting of the large bevel-gears, 


used in their automobiles, considerable 
trouble was experienced in getting them 


indexed accurately, so the fixture shown 


in Fig. 9 was made. This fixture is 
clamped to the table of an _ ordinary 
milling machine, and the indexing disk 


is simply a specially cut and sized gear 
which is shown in cut 

A gear blank, bevel side up, is placed 
on top of this index-gear, the big washer 
shown leaning against the wall is placed 
top and the nut “C,” 
tight. After one tooth is cut, the clamp 


is loosened by pressing down lever B, and 


on screwed down 


the registering pin depressed by pressing 
down lever A. The index gear is turned 
one tooth, lever 4 released, and the clamp 
tightened by means of lever B, and an- 


other tooth cut. 


It is found that much less error is 
caused by this method of indexing than 
can be done in any other way 

ENGRAVING NAME PLATES 

Fig. 11 shows the engraving machine 

ised to cut out nam plate s [he large 
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the resulting polish that this gives to 
brass or even steel. 

Fig. 12, shows the way this barrel is 
placed in the tank. One end of the barrel 
spindle is square and fits into the pulley 
socket, and the other end simply drops 
into a half bearing, making the barrel 
easily removable. 





Using the Swedish Gages 


By C. E. JoHansson* 

[he illustrations show some applications 
of these combination gages. The first il- 
lustration shows a method of using the 
gages for ascertaining whether the sight- 
ing points of a firearm are in line with 
the center line of the barrel, which is of 
great importance when manufacturing de- 
vices for the adjustment of these points. 


For the tests the following method is 
adopted : 

At both ends of the gun barrel ex- 
actly fitting plugs are inserted, as in 
Fig. 1, and the barrel is laid upon a 
surface plate with each plug resting 
upon a gage, the sizes of which gages, 


























= = 
FIG. II, ENGRAVING THE NAME PLATI FIG, 12, POLISHING SMALL PARTS BY TUMBLING 

ing out a long bearing on the crank case letters or designs on the master plate adding half the diameter of the re- 
as shown in Fig. 8 In this cut the bor- guide the rapidly revolving cutter through spective plugs, correspond to the distance 
ing-bar is shown in position without the the pantagraph arrangement of levers, from the surface of the plate to the 
cutters in place and a small design which is a duplicate center line of the barrel and, conse- 

[he feeding of the bhoring-bar is done in miniature of the master plate is cut on quently, make them exactly parallel with 
by the mechanism at the right, which the small strip each other. Two profile pieces to fit the 


] 


consists principally of a feed screw, turned 


by a ratchet-wheel and dog, operated by 
the rod running parallel to the boring 
bar and which is actuated by means of a 
crank and an eccentric on the spindle that 


turns the boring-bar lhis crank and ec 


centric are shown at the left 
ROUGHING CRANK SHAFTS 

iy. 10 show lathe which has been 

de over into a chine for turning 
four throw cranks [he various adjust- 
ment of the pecial fixtures need no ex- 
pla ition \fter roughing ut on this 
machine, the cranks are finished by grind 


ular crank grinder 


ing on a reg 


With this machine a be en- 


graved on a brass plate almost 


name can 
as quickly 
as it could be written with a pencil. 

A method of polishing small brass nuts 
and washers as well as other brass parts, 
is used here that is very seldom seen out- 
the 


side of the jewelry trade, though un- 


usually good results cause one to wonder 
why. The method is simply the placing 
f the brass articles to be polished in 

tumbling barrel, together with a quan 
tity of steel bicycle balls 

[his tumbling barrel is then immersed 
in soapy water, made of Ivory soap and 
water, and tumbled. One can scarcely be- 
lieve his eve he as never before seen 


shape of the sight slot and that of the 
sight are combined with gages so as to 
get the true distance from the points of 
these pieces to the plate surface, which 
distance, consequently, equals the distance 
from the center line of the barrel to the 
surface plate. 

The profile piece made to fit in the sight 
slot is now pressed into this slot, while 
the the tested by 
means of the corresponding profile piece 
If now the 


position of sight is 
and gages combined with it 
sight with the 

slot in the profile piece, it is at exactly the 


coincides corresponding 


cam 


f Swedish 


*Originator and maker < 


bination gages. 
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same level above the surface plate as is 
the sight slot; in other words, the sight 
points are parallel with the surface plate 
and consequently in line with the center 
line of the barrel. For further inspection 
the barrel may be turned half round and 
the same test made on the opposite side. 

If, while performing the above test the 
profile piece that is to fit the sight should 
be found lying above or below the sight, 
all that is required is to increase or de- 
crease the gage until a perfect fit is at- 
tained, thus obtaining a correct statement 
of the 

The master gage illustrated in Fig. 2 is 


error. 


made up of two plates of different sizes 
so located relatively to each other that the 
distances from the lower 
edges respectively of the small plate to 


upper and the 
the corresponding edges of the large plate 
are the same and equal throughout the 
length of the small plate. 

This is checked in the way shown in the 
illustration by placing the edge of the gage 
on a surface plate and pressing the back of 
block in 


A combination 


it against a square or order to 
insure its right position 
gage of a size equal to the distance be- 


tween the edges of the small and the large 
plates is made up and inserted between the 
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For checking the upper side 
turned 


small plate and the surface plate, and the in this way 


exactness of this distance throughout the of the master gage the latter is 























~' " 
< } > ’ ne = 

















length of the former plate can be checked and the same procedure followed. Any 
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FIG. I. TESTIN¢ 1k SIGHTS OF A RIFLE BARRET 








errors eliminated by adjusting the 
holes for the guide pins holding the plates 
In a given position 

Fig. 3 illustrates the method of measur- 


a piece having two parallel surfaces on 














4 MASTER GAGI 


ing 2 
the same side, one of which is on a 0.35 
mm, higher level than the other Che 
side of the work opposite these surfaces 
having a curved surface offers no point 
for measurement with a micrometer call! 
per or the like. To determine the dif 
ference in hight of the two parallel sur 
faces, two gages differing in size by 0.35 
im. (say I mm. and 1.35 mm.) are s¢ 
lected and the large one placed on the 
lower surface and the small one on the 
higher surface of the piece The upper 
surfaces of the gages should now lie 
in one plane, and this can easily be 
tested by putting a straight edge r 
them 

\ somewhat similar test on other 
piece of the same general form as Fig. 3 


s illustrated in Fig. 4 
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Another Artist Blacksmit 


Material, Forge and Tools Used and the Operations Step by Step 


Necessary to Produce a Spray of Wrought Iron Roses and Leaves 


B Y _ A. win it & 








Py efore l and this tir \nother thing in favor of 1 mith 1 work in great variety from heavy marine 
[I am it. I was responsible for the writ that he has never attempted anything to forgings down to razor blades. And 
ing of the rticle \ Blacksmitl ( word art could be prefixed further, the work reproduced here was 
ing,’ which appeared page 721, V tie 1s an all-round smith who has handled done on an ordinary large forge in which 


29. I knew the smith, Louis Van Boeck 





and a friend of mine wrote the articl 


my instigation. Ever since it appeared in 
the AMERICAN Macuinist I have don 
more or less’. bragging about Van 


Boeckel and his marvelous work 

[wo or three months ago | met a for 
man blacksmith, began talking shop, and, 
of course, brought up Van _ Boeckel’s 
work. My friend, the smith, didn’t say 
much about what he could do, but int: 
mated that he would like to see a sampl 


} 


of the Belgian’s metallic floriculture. That 


was easy, so I mailed him a sprig of roses 
which I had, chuckling to myself at th 
setback he would get in his own estin 


tion when he received it 

















The joke is, however, on mi MM 
smith (1 found him so | have a right t 
claim him) has sent me samples of work 
better than any of Van Boeckel wl 
| have so far seen Phi ctual black 
mithing, as apart from the art feature, 
better lhe welds are cl eat 
a { smith | gone closer t 
t his mod It is p p tf 
te grasp that blacksmith w rk ] 
better than that described in \ 20 7 aT 
i} ( ll to my pin | S Fi SIN E ROSI 
welded 6-inch shafting lhe ham 
“ 


| the tongs used were made 
so, and, by the way, although 
did not make the anvil on which the 
work was done he has also made anvils 
He has kept his time on the various op- 
erations and has made up a set of com 
ponent parts so that I can write the job 
up for the American Macuinist and 
remove all the mystery. 

My smith tells me that the spray of 
roses I lent him did not look quite right 
to him so he took it into the garden to 
compare and found that the leaves on the 

se bushes in the garden grew either 

ve or seven on a stem and never three 
sin the iron sample As it would not tak 
much more time to do the job right he d 
ided to follow nature as nearly as possibk 

Fig. 1 shows the forge and all the tools 

ed, together with the stock from which 
the various component parts of rose and 
leaves were forged. I induced him, very 
much against his will, to stand behind the 

l 


telling him I only wanted to use 








him as a sort of animated yard stick so 








as to show by comparison the size of the 
FIG. I. THE ARTSMITH, FORGE, TOOLS AND MATERIAI forge and accessories 
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The material used was an old chain, the by using the small pliers shown at / heat The three stems are then welded 
links of which were made of %-inch iron lig. 1, the welded rose B, Fig. 3, being together and drawn out [Two mor 
This was heated to a welding heat, ham heated so that the petals can curled | re added one on either side, an 
mered together and drawn out under the back and crimped by the pliers into the her heat, weld and draw out of th 
steam hammer; the only reason for using desired shap« C, Fig. 3, shows the ros ten nd then the last two leaves ar 
the steam hammer was to save time, ow- with the petals formed and tl ilyx Ided in tl me manner and the spr: 
ig to the size of the stock used Chi bent back as in the natural ros big. 4 lool | 


i! 
stock in condition for hand forging is shows the seven leaves t as they ar whicl ! respectively flat and edg 

shown at A, Fig. 1, and alongside it are first forged In the upper right-har \ [he next operation is to flatten 
shown the various tongs used. The stock corner at 4 is the piece from which ea t] iY t into the form shown at ¢ 

t the end is drawn to about % inch leaf is formed. This is held in the tong ig. 5, and finally shape it up with the 
square The component parts, such as’ by the stem, heated and flattened out o1 id of pliers t the form shown at 
Fig. § ry] welding of the two 





ulding of a complete rose bush 1s 


merely a matter of repetition of the same 


The small bud shown at D, Fig. 3, is 
ade of four petals welded around a 
entral ball. The rose branch at Fig. 6 
the latest production of my smith. It 
is 13 inches high, is made of 94 separate 
pieces forged from old chain stock and 
took 13 hours to make 
To make a finished spray of leaves, as 
wn at D, Fig. 5, takes just one hour 
‘omplete a rose, as shown at C, Fig 
takes two hours and fifteen minutes, 
and to weld the leaves to the stem of the 
se would take fifteen minutes more or 
st three hours and a half for the whole 
rl man who did this work is 








‘ T 
. x ple of the d cing 
elect ty is point t bv 
| f t ve in th to 
| 
| ‘ | ry electr 7 used 
\ divi f va 
| pt pal ( ntag« 
ty te t particular 
pl I 1 1 t many ot! 
re idle for a large part of 


d be consuming power! 
if ervices re requir d lt addi 
| tion to this, greater variations of speed are 


ssible with the electric motor, and the 
chine mav be drive t exactly the 
peed desired No overhead shafting or 
belt il sed. thus doing away with th 


{ ind dirt 1 t uM imulates u the 














I 3 H E IN VARIOUS §S S ‘ IS] 1) { ' Ow 

i" rolling magnetic prop 

separately ‘ med by 7 Wit 'e 2 , It , 
Fig. 2 shows e petals ros 3 Ut oe \ le inter It wa 
number varying in size from a being flat more efficient! 

\X to x1’ inches wid Fig. 3. up and with t ' pene , , nal , 4] 
at 4 shows them assembled ready for mer the radial ri r ven , , ' : € rolling n when parallel 
ding in t round tongs, show t / j \ oht c t] liff vere uniform! it 
lig. 1, so that thev can be welded ] blows being direct on 4 tsid -] t nnection with sheet steel 
lig. 2. shows the rose after the ends f leaf. forms the ser edg 7 Iso brought out the fact 
the petals have been welded and the sut The leaves are now ready for w » that when annealed it underwent consider 


plus metal drawn out in the shape of a_ together. Three are taken, gripped by t! ble change in a period of six months 
stem. The next operation is to open th leaf part in a pair of flat-nosed tone metically losing considerable of its 


petals and shape the rose. This is done’ while the stems are brought to a welding capaci 
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Hardening Carbon and High- 
speed Steel 





By Warren E. THOMPSON 


Speciaiization places the hardening 
branch of the machine business in the 
hands of men who know nothing else in 
most of the large shops of today. These 
specialists, as a rule, are not very par 
ticular about giving their methods away 
and the voung man learning his trade 
usually finds himself handicapped when 
he goes to work in a shop where the tool 
makers are required to harden their own 
tools fhe all-round man finds that he 
must now change. shops frequently in 
order to keep in touch with the different 
branches of the business and get the 
necessary experience required of a suc 
cessful executive. The only way for a 
young man to become a first-class me- 
chanic after he has served his time is 
to follow the same course. Eventually 
he gets into a shop where he is shown 
considerable about hardening and has a 
chance to do some thinking for himself 
After he has worked in a dozen shops at 
different branches of the trade and then 








holds first-ciass positions in a dozen more 

he will find that he is in a position to fill 

about any job at the business satisfac- 

torily 
A few of the hardening methods used 

by the author are here given Chey are 


not all new by any means, but are reliable, 
and tools thus treated have stood very = en : = 
favorable tests with the best(?) of hard 
ening. Ordinary carbon-tool steel may FIG. 4. THE LEAVES READY FOR WELDING 























FIG. 5. THE SPRAY OF LEAVES 

















January 7, 1909 


be heated in about the same manner in 
all cases. 

Lathe tools are heated to an even red 
for about an inch beyond the cutting edge, 


then quenched in brine just beyond the 


edge and polished with an emery stick 
The heat from the shank of the tool 


which was not cooled is then allowed to 
run back onto the end until the polished 
is a very bright straw color 
tools or 


cutting edge 


Jig parts, gages and similar 


parts are heated to a low red and 


quenched in the bath, and then reheated 
This 


until water sizzles on them takes 
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gallons of brine increase the hardening 
properties considerably 

The work may be heated to a very low 
red and hardened with this bath. When 
must be heated 


to a yellow in order to duplicate the hard 


tools 


using plain water, 


ness obtained with brine. 


When 


often desirable to 


hardening polished tool it is 


take a little extra care 


and bring the tool from the quenching 
bath in the same condition it went into 
the fire. The polished part can be well 

soda 


cleaned of oil by dipping in the 


kettle. then well wet with clean water and 











FIG. O \ 


out most of the internal breaking strains 
and leaves the metal about as hard as it 
is possible to make it. 

and 


Carbon-steel twist drills, 


similar cutting tools are best drawn to 


reamerfs, 


a medium straw color, or about 450 de- 
Carbon-steel dies and 


grees Fahrenheit. 
cutters are drawn to a medium or dark 
straw color. 

A bath that works very satisfactorily 


for quenching these steels is made of soft 
water and common salt strong enough to 
float a 
acid and a pound of mercuric chloride 


added to 


raw potato. A quart of sulphuric 


(corrosive sublimate) every I5 





SPRAY 





ROSES 


OF IRON 
covered with common salt 
until red begins to show, sprinkle again 
with salt and bring to the hardening heat 
this kind to 
use the salt 
sticks to the work after quenching it may 


After heating 
It is preferable in cases of 
a brine-quenching bath. If 


be wiped off with wast« 
f thin bush 


Some time ago a number ¢ 
Ordinary 
work 


warped to be of 


ings were to be hardened 


methods were tried, but the came 
from the bath too badly 
A pail of dirty brine in which 
had 


ready to 


any use. 


kerosene oil been 
the 


During th 


about a quart of 


spilled 


throw 


was near furnace 


out. time the expert 


was trying conceive of some way to 
get over the difficulty a heated bushing 
was dipped in the pail and tested. Half 
a dozen more followed the first with 
practically no chang hereafter, ‘all 
bushings were hardened in a mild salt 
bath with a layer of kerosene oil on top 

lo harden thin scales and pieces of like 
form—float a piece of newspaper longer 


and three times as wide as the scale on 
the surface of the quenching bath until 
it shows wet clear throug! Heat the 


piece to be hardened as evenly as possible 
the middl 
Plunge — the 


with thin 


hot 


and grip it by 


tongs scale 


pointed 


edgewise onto the floating paper and into 
the bat! This causes no warp in most 
cases Reamers of the shape shown in 
the cut should be plunged into the bath 
t an angle of from 30 to 7o degrees, 
lepending upon the shape of the reamer, 
vith the und side down. When these 

umers dipped straight they invaria 
bly cury making it necessary to either 
grind o1 nneal and work them over 
again If the angle at which they are 
dipped is judged well and any change 
noted, the reamer may be rehardened and 
ight back to straight by dipping at a 
differen ig] 


ind parts of like nature 


may be surface-hardened or hardened 
clear through 


re hardened clear 


Chrome-nickel gears which 


through or nearly so 


seem to stand the most severe test of any 
lhe 40 to 60-polnt carbon-steel gears, 
urface-hardened, however, stand very 
hard usage These gears may be hard 
ened clear through but do not stand the 
sudden shocks, such as automobiles con 
tract, aS W ll as those surface-hardened 

\ lot of chrome-nickel gears were 
packed in old bone and heated to a low 


l 
red, held at this heat for three hours and 
T he S¢ 


hardened by 


dipped in linseed oil gears stood a 
higher test th 


of the other methods at our 


an gears any 


command 
Gears ot carbon steel 


50-pornt were 


treated by the icllowing method 


Pack the 


any iron, 1. 


pieces in new bone clear of 


cast do not have the gears 
inch of the sides or bot- 
box. A small per 
centage of charred leather mixed with the 
helps the not 
Fill the holes, if any are wanted 
Seal the boxes tightly 
a small hole in the 


within % of an 


+ 


tom of a cast-iron 


bone carbonizing but is 
necessary 
soft, with old bone 


with the exception of 


cide for testing purposes. Start the fur 
nace and raise the heat to an even cherry 
red before putting in the boxes. When 


a low red, 
one-half to 
Then dip at a low 


the center of the box reaches 
hold the heat for 


hour and take it out 


from one 


red, or about 1200 degrees Fahrenheit, in 


thin oil such as cottonseed, linseed, or 


lard oil. The pieces should come from the 
bath with a glass-hard exterior and soft 
core. If they are not satisfactory the 
first time reheat in the open fire and 


quench at a different temperature 


It is possible to harden SO point carbon 
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steel clear through by heating to from ter of the box to an even low red and_ rendered very durable. Novo steel is sus- 
1300 to 1400 degrees Fahrenheit, but the id at this heat for half an hour, then ceptible to slight changes in temperature 
cracked and take the work out and quench it, at a and different quenches. For instance, if 


resulting gears are easily 
herry red, in raw linseed, cottonseed, or the tools are heated to a cherry red and 








broken 

When testing the heat of the center of a other thin oil to which a pint of common dipped in boiling water they come out 
sealed packed box, a wire is put through has been added to every gallon. The hard. If they are heated to a very low red 
a testing hole into the center of box and quenching heat must be watched very and dipped in clean cool water they will 
pulled out frequently until it shows the refully as a high heat will develop cracks become as soft as well annealed tool steel. 
desired heat in the majority of cases 

\ gear may be given a deeper outside Lhe past i rule will drop from the 


surface-hardening by letting it “soak” at the ork into the quenching bath. When Milling Fixtures Used ina Rus- 
sian Shop 


ticks to the piece it will hav: 





























d by artificial means. Th 
d blast is the very best method as it 
arctan e Sinise In shops where no By J. W. Carrer 
. iy aac nd blast is available a wire brush used in 
REAMER TO BE HARDENED peed lathe will clean all parts of the \t the shop of J \. Semenoff, St. 
Petersburg, there are many ingenious de 
red heat for from 2 to 8 hours depending ools hardened by this method usually vices and methods used in _ connection 
on the depth desired. ome out of the bath from a clear white with the manufacture of cigarette ma- 
A gear hardened .by this method was to dark gray color, the sharp edges and chines. The accompanying illustrations 
firmly clamped in a heavy vise and the corners are preserved, and the steel is represent special fixtures employed for mill 
teeth hammered with a two-pound hammer 
and staking tool. The outside was too : 
hard to file but the teeth first dented, then . x 
: : —S y) ((C)) 
bent, and finally broke off after being I Zz ey ©) 
hammered out of shape. Gears of the - roe —-—of ba ip mo 
same steel hardened clear through snapped FIG. 1 
like glass with a few medium blows. “— 7] 
Machinery or iow-carbon steel heated in ae Lad, i eeeeeaanes iiieseeeee 
melted cyanide of potassium, at a cherry | hy 
red heat and quenched in clean water, A . ils 
takes a fair case-hardening and a handsome 1 : ) 
finish. The cyanide should be used in a =a * 2 es, 
special furnace with a graphite crucible i 
Cyanide, however, penetrates but a slight ; Rea 
—___—___ —= 
amount and should not be used on jig and 








fixture or like parts. Bone is the best am + | 











medium—commercially speaking—to  us« 

on machinery steel. The methods of treat 1 ' oJ 
ng high-speed steels vary with the brands Vertical Sectio 

of steel and different shops. The com 

position of these steels necessitates a sp¢ 5 

cial treatment as the ordinary methods 

will ruin it in nearly every case. Blue . ) 

chip, Novo, and Rex high speed treated by 3d | si 





the following methods stand very severe " \ 
usage 
F ) 


Small tools well cleaned of oil then 





dipped into clean water and then into a 
mixture of salt and cornmeal, or salt and 


powdered chloride of barium in equal 
I heated to a low red heat, a 


parts, may « 














dipped into the mixture agair until : 
thoroughly covered, then heated to a yel 

low heat and quenched in oil and salt ; + St RASS See 

This brings them out clean with no scal 


If the burnt mixture does not drop off in 
the bath it may be wiped with a rag 
Cutters, large drills, screw-machine 
forming tools, ete., give excellent service 
when heated in the following paste: Water 


] ] 


qa, cvanide 


uart common salt, 1 poun 
ot potass! un (25 per cent solution with 
water) ™% pint; cornmeal, 3 pounds; and 
liquid glue '4 pint The cyanide is best 
dissolved in boiling water and used in 
liquid form. Mix the ingredients thor 
oughly to form a paste about as thick as 
putty C 
Pack the cutter in an iron box together 
with this paste and seal the box except 


for a test hole in the side. Bring the cen- 





FIG. 4 


FIG. 3 — 


APPEARANCE OF SLOT BEFORE AND AFTER FINISHING THE ENDS 














January 7, 1909. 


ing slots in the tubes used in‘such ma- 
chines. 

One of these tubes is shown in Fig. I. 
The straight slots are cut with an ordi- 
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base When set, the 


" carrier A 
may be is secured 


enters a semi-circular notch in the head at fixture 
tube Part A 


turned in its seat in the 


the end of the the clamping nut at the 


Gxture to allow. side of ring B and the nuts at the front, 


the offset portion of the slot at C, Fig. 1, which bin he work and its holder se 





























nary milling cutter, while the work is to be cut, and the adjustment for thi irely 
held in a fixture of the type shown in purpose is accurately made by means of 
Fig. 2. The tube is located in the holder the graduations o1 e rear end of arm \ 
A by a pin in the face of arm B, which > and th l 1 to tl \ 
A ! \ 
) 
5 | 
r ‘ 
=< 
ne ; " ~ “T = j 
| = a i 
/ _ , | \ 
| | | J | Seeeeeeeee “31 
ee | Pp | | 
| | | 
| \ 
. . ) 
| a _ 
——— —<— 
In forming the straight slot with the 
i milling cutter the ends of the slot are left 
i] s at x y, Fig. 3, and have to be squared 
a) ip in another operation. This is accom 
: plished with a special end-milling attach- 
NN | ment, operating in the slot as indicated 
Aa (i ] C in Fig. 3 and squaring up the ends of the 
NM ) = Ness —— | slot, as shown in Fig. 4. The method of 
eB, | q holding the work and performing this 
a al operation is illustrated in ‘Figs. 6 and 7 
= iC }d This attachment has been designed t 
—S_ Ts nill out the ends of the slot in tube a by 
means of a small end cutter. The cutter 
FI7, 5. FIXTURE FOR FINISHING ENDS OF SLOTS is placed parallel to the main spindle. 




















FIXTURE FOR MILLING ENDS OF SLOTS FIG. 7 








Its bearing c is fixed at the center of the 


overhanging arm fhe cutter is driven 
from the main spindle by means of gears. 
Piece a is fixed in the pair of arms form 
ing the frame d, by means of the locking 
device e and a pin, which fits in the lock- 


ing slot. In operation the frame 1s swung 
to the proper hight by hand round the 
stud until it strikes against the stop g 
The whole attachment is so arranged as 
to bring the cutter b into the slot in the 
tube as soon as the frame d strike against 
the stop. Then the tube is moved endwise 
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on the circumference of stud f. The lever 
thus provides a means of swinging the 
work up to the cutter and then feeding 


it endwise against the cutter teeth. 


Forming Dies for Railroad Forge 
Shops 


By G. M. STeEwarp* 


Fig. 1 furnished by Mr. Mayer, of the 
Michigan Central Railroad at Detroit 
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set, under -action of the punch, can be 
seen in the dies at 4, B and C. 

These dies are made of cast iron and 
are put in service just as they come from 
the foundry, without machining, and are 
good for from 10,090 to 12,000 grab irons. 

Fig. 2, also furnished by Mr. Mayer, is 
a bolt-heading die which can be applied 
to any style of bolt or forging machine 
from 5 inches to % inch. When this 
die was first installed, steel was used in 
its construction and 5 to 6000 bolts could 


ml ig 


be made on one pair. After changing 
‘ 1, . ‘ 
| = == 
i 

















P— 
) 
+ | 
oe | A ee 


BOLT HEADING DIE> 














LJ 
































Leal 





> 


FIG. 3 


by the lever / until the work is finished 
is required 

(he construction of the holding fixture 
is more clearly shown in Fig. 7, where the 
same reference letters are used as in the 
half-tones. The lever h, as will be seen, 
is provided at the inner end with teeth 
engaging with a cylindrical rack formed 














rWO BENDING DIES 


shows in detail a die for the making of 
Sg-inch round hand holds or grab irons 
on the 1%-inch Ajax upsetting and forg 


ing machine. The pear shape of the up- 


*Foreman Pennsylvania railroad car shop 
smith shop. Extracts of a report before In 
ternational Railway Master Blacksmiths’ As 


sociation 


FIG. 4 


the style. of this die, making the side 
blocks adjustable and using cast iron, 
81,000 7g-inch bolts were made with one 
pair and 100,000 %-inch bolts with an- 
other, all of these dies being good for 
more, as none of them had been in the 
machine shop for repairs. Mr. Mayer also 
has in service various other styles of dies 
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SST Fr T Fig. 7 is a die for bending brake-beam 
x . iashie—-4---0inal | safety hangers for 4-wheel passenger-car 
>| ‘UY “hm tl | | | trucks, this one being similar to the one 
Iw ; : ~ hw lescribed in Fig. 6 and operated in the 

Lig ‘oa - | same mannet 
= | Fig. 8 shows a wing die for bending 


Westinghouse friction draft gear yokes 


[hese yokes are made from 1!4x5-inch 


























material, cut 78 inches Both ends are 
} 2 ( , first upset in a forging machine, after 
} Pe which yokes are heated in center, placed 
| f 
in this die and one revolution of the ma- 
| chine forms a yoke and punches the cen- 
; —{ + ma | \ ter hol 

7 | A i! Fig. 9 is a wing die for completing 
: | | brake-hanger bearings for  freight-car 
; | trucks These are made from 114x3%4 
" oe ee fa a » ita ee inch material, cut 42 inches long, being 
‘ VIS E [= : | dba py first bent to shape excepting the turning 
a = ~ = ces = i ie el of the ev They are then taken to a 
One ‘ x punching machine where all holes are 
~ punched, then reheated and placed in this 
YL die, which straightens them and turns the 

| 7] eyes complete in one operation 
| | | Space will not permit even mentioning 
Moh | | | all of our dies, as they now number more 
. a than 2000, so I have shown only a few of 
l ; fh a character which would be most bene 
Me) bpd Ce ficial to smaller shops, as that seems to 
Sas i? © 2 J) 5 IH be the most important question of the 

_ eee 1 x, iF “a r day in this connection 
Oue Right and Left Or id 0; 9} a 





FIG. 5. A CHEAP FORMING PRESS 


such as for the making of brake pins, up- 
setting and nut-punching dies, all made 
of cast iron 

Several interesting devices are in use 
at the Pennsylvania Railroad car smith 
shop at Altoona, Penn. Fig. 3 shows in 
detail a former for bending running- 
board brackets for box and refrigerator 
cars. These brackets are made from ™%4x 
14-inch material, cut 22% inches long 
With wings A and B of former standing 


open, a piece of material is placed in po- 





sition and each motion of the machine 





forms a complete bracket. 








Fig. 4 shows in detail a former for 
bending brake-shaft brackets fog box FIG. 6. DIE FOR TANK GRAB IRONS FIG. 7. BRAKE BEAM DIES 
cars; these brackets are made from 
¥%x1'%4-inch material, cut 14% inches; a 
piece of this material is placed in posi- 
tion, wings of former A and B standing 





cpen, the process being the same as de- 


scribed in connection with Fig. 3 
A CHEAP BENDING MACHINE 

It is the practice at Altoona car shops 
to use these formers on a_ temporarily 
constructed air machine which is de 
scribed in detail in Fig. 5. It will be 
readily seen from this print that this 
makes a very cheap bending machine, 
which almost anyone can use, providing 
a supply of compressed air is at hand 

Fig. 6 shows a die designed for the 
forming of tank supports for the new 
steel dining cars. These supports are made 
from sheet steel 3/16x1434x57_ inches 
This die can be adjusted to either bull- 
dozer, hydraulic press or steam hammer 











FIG. 8 WING DIES FOR FRICTION DRAFT GEAR FIG ). DIE FOR BRAKE HANGER BEARING 











1S AMERICAN MACHINIST January 7, 1909. 


Barium Chloride for Hardening Steel 


Design of Furnace, Heating and Composition of the Barium Mixture, 


Cost of Operation, Method of Suspending Work and Results Obtained 
B Y EF THAN VIALL 





M extensive users of high-speed rst in this country to use barium chloride the hardening plant, is probably better 
steel have adopted the barium-chloride for hardening steel posted than anyone on this method 
fi hod of he harde g f pa 
. ; 
¢ ( {) | B r, on lave 
: \ xp Cos F BartuM 
f », | Volun I, of \ MERICAN 
( HLORIDI 
( \ | LACH in vel 
l | I rs ol ntages of using the bar 
frot ID. G their blue-chip steel As ; nsequence ium-chloride bath are its convenience; the 
the Cl bheanch of ft! lirth f this the vork t] vet t harden varies slight danger if warping the steel : the 
C ee ; fected from small taps t uge. mplicated dies, lack of injurv to sharp corners from over- 
\ Clark, who has direct arge of | ng; the freedom of the treated steel 





FIG. 2. SEPARATING THE GASES FROM THE 
BARIUM 


A G | 
— ‘ P = Safety V 
aiv-of 
Stop Pin i 2 Gas 








alve 
F 
Air 


B 


¢ Ll, 
16 Pipe 
| Fire Brick J : ust j ] 


Vent 




















» Ait Pipe 


f oxidation; and finally 





cents per 





furnace having a 


\ ‘ ns | a 
} \f ) ible. ou 100 pounds per 


will ) us d \ new crucible, cost 


i 
a, its mparative cheapness 
—, Pa: - ; : : ‘ 
tr | | 3 Commercial rium chloride, in 1000 


ing $3.60, will be needed about every twé 


l w weeks if the work is such as to keep the 
rs bath heated tl full 


. | bath heated th day, otherwise the 


7 7 ° > 
| : | i | J crucibles will last longer. In addition to 
} aol J }+— the barium chloride, about 2 per cent. of 

















oda ash (carbonat 





f soda), costing 2 
cents a pound, is added to prevent fuming 
TAILS OF THE BARIUM CHLORIDE FURNA \ good crucible is absolutely necessary, 
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No. 60 graphite crucible be: very 


In 


the 
satisfactory for all-round use. 


t alle 


inches in diameter and 5 inches thick, 


6! 
or slender tools 12 inches long may be 
heated. These crucibles may be _ used 


until they break through, which 1s usually 
of the bath and the small 


’ 


amount of barium that then runs out does 


near the surface 


no harm. 
Any furnace in which 


held at a heat of 2100 degrees 


crucible can be 
Fahrenheit 


which is the highest heat at which barium 


chloride can be used without pitting th 
steel, may be successfully used, and it may 
be fired with oil, coal, coke or gas, but as 





— 























FIG. 4. METHOD OF SUSPENDING WORK IN 
BARIUM CHLORIDE 
gas is used entirely at this plant, all 


remarks concerning furnaces must be 


IQ 
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burners in this furnace gives a rotary ulating the supply of air to the furnace, 
motion to the flame, which insures uni- and E and F are special forms of fittings 
form heating of the sides and bottom of to prevent the air from backing up into 
the crucible. the gas pipe 

The walls of the furnace are firebrick In using this reducer, the valve A 


thick, and _ the be- should to the stop, which is set 


the 


inches 


about 4 
the 


space 
enough air to cause 
wher 


amit just 
o flow off gently 
The valve A 
when the furnace is 
the flame should be controlled 


tween walls of furnact 







is wide open 


HLORIDE Bat 


11 
crucible 1s 


in the cruci 
here are 

crucible in 

gases from coming in contact with th 

bath These are shown in Fig. 2 In 

1, the space between the top of the cr 

cible and the top of the furnace is sealed 





with fireclay, and in B the crucible is set 








high enough, so that the top projects 
above the combustion chamber. This last 
. , 7. DRILLS, REAMERS AND MILLING CUT- 
inethod is considered preferable 
Et | RDENED IN BARIUM CHLORIDE 


pound 
The 
for 


1s used, a 


at least I 


necessary. 


An 
the 
ordinary fan blast 


alr pressure ol 


to square inch 1s 


crucible should be filled with the barium- 


while cold, and heated 
mixture (98 per cent. 
soda 


is not. sufficient 
mixture, 


this, and where compressed air chloride 


Ps ln = or 
pressure reducer similar to that shown in lowly, then more 


barium chloride and 2 per cent 


























taken as applying especially to gas fur- lig. 3 is suggested. In this cut 4 1s a 
maces valve with an adjustable stop, or gage ish) added as this melts, until the crucible 
on it; Bisa 6-inch drum with a pet cock ' nearly tull. After the mixture is 
. — ws a : ; bina case - . | . 
CONSTRUCTION OF FURNACI r draining off the water that appears ielted, tests should be made with a 
i — ; ; a eee = " nae 
Ihe style of furnace used is shown in’ when the air expands; C is a safety val\ PY Te ntil it is found hot enough 
; ' se ; : . : ‘oar hardening hey: enue or » 
section in Fig. 1. The angle of the gas set for 1'4 pounds; D is a valve for reg ri ing. When through for the 
t ild be allowed to cool 
a th tl fur ‘ nd when started again 

5 1 } 
] 1hOW 
‘ tions in pyt eters 
eat can be given. but 
A f¢ 4 1 id 
' { on 
pity the 
| é 
t t ( this | 
the _ 
t ‘ t p met Ir 
( kK ] CL t tem 
‘ = ‘ “ the p t at 
h ] l tl test being 1 ide 
] new cl The work should 
he suspended o} small hole that is 
in the ce r of the furnace cover, by 
means of s] <s such as are shown 
6. TOOLS HEATED IN BARIUM CHLORIDE AND QUENCHED IN OI! in Fig. 4 


FIG 








bath becomes old or dirty, and 
steel 
will sometimes appear at a lower temper 


As the 


sluggish from scale, etc., bubbles 


should, in which case the 
remedy is a bath in the 
[his bubbling, blistering or pitting seems 


ature than they 


fresh crucible. 


to have caused trouble to a number of 
users of barium chloride and if they will 
follow the hints here given they will have 


no more trouble 


QUENCHING AND DRAWING 


The cooling tank should be ample in 
size and filled with some clean oil, such 
and this 
The 


system of air pipes, shown in Fig. 5, is 


as fish, cottonseed or linseed, 


should be cooled in some. way. 
used here, and their arrangement and po- 
sition at the bottom of the tank keeps 
the oil cool and circulating properly 

In order to prevent cooling the barium 
chloride too much, large tools should be 
preheated to a red heat before immersing 
Chis any 
but an furnace or a 


suitable 
lead bath 


may be done in way, 


oven are 
recommended. 

In case barium chloride should remain 
in the sharp angles of a tool after cool- 
ing, it is easily removed by putting the 
tools in boiling water for a few minutes 
Where tools need to be drawn, hot oil is 
the best. 

In order to show the clean, bright 
tools properly hardened by 


heating in the barium-chloride bath and 


surfaces of 


quenching in oil, a number of tools are 
Fig 6 
ing tools and the sharp points and edges 


shown in These are woodwork 


and free from 
In Fig. 7 


milling cutters, drills and 


are absolutely perfect 


flaws or bubbles. are shown 
reamers, all 
photographed just as they came from the 
oil-cooling bath, after being heated as 


described above 


TRUE TEST oF TOOLS 


In testing tools, judgment should be 
withheld until the tool has been tried on 


the machine The file test no longer de 


cides what may be expected from a tool 
or die. A good file will “touch” a hard 
blue-chip tool. A tool may be too hard 


for the best work and yet be “touched” by 
a good file 

rhe file test 
doubtful 
sidered in connection with the actual per 


formance of tools at 


for hardness or softness is 


and misleading, unless 


con 


work A tool may 
be hard in one shop, by the file test, and 
soft “in another The difference is in 


files The real test of a tool is the 


work it 


the 


will do and time spent in ex 


perimenting to fit the temper to the work 
is time well spent 
If the 


be en fi und 


temper of a tool at work has 
right by results, this establishes 
standard 
tools and 
te the man of experience, as 
the 
class of cutting 


a known for comparison with 


new a good file is then useful, 


a guide for 
the 


temper of new tools for same 
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Salient Points for Inventors— 
Diligence 


By Joun D. MorcGan 


not primarily 


Stating 


Diligence is necessary. 


The law, in what a person must 


be or do to get a patent, says nothing 


courts 


that as 


ibout his being diligent. So, the 
in construing the 
between himself and the Government an 
The 


inventor. 


law have said 
inventor does not need to be diligent 
invention is. the the 
The Government says that if he will give 


secret of 
it up, he will be protected for seventeen 
years in the exploitation of it. In giving 
it up, the inventor is required to publish 
concise and exact descrip- 
those 


a “full, clear, 


tion” of it “sufficient to enable 














Time Jones Smith Brown 
> A 
= 
Je) 
> A 
DQ 
\ om) ‘ 

( 
A 
— B 
> 
E 
PD 
> 
C 
D 
D 
= 
D 
TABLE I: RELATIVE DILIGENCE OF THREE IN- 
VENTORS WORKING ON THEI 
SAME INVENTION 


skilled in the art to which it belongs” to 


“make, use and practice the invention.” 


As soon as the period of governmental 


protection for him is over, his patent 


ought to be sufficient to enable others to 


make and use the invention 

It should be clearly understood, ther 
fore, that the somewhat extraordinary 
privileges granted to a_ patentee are 
largely in the nature of a preliminary in 
ducement for him to publish something 


luable to the industrial arts which is 
He is entirely 
the 


and it is merely in 


his owt iMsoiute secret 


free ndependent to accept Gov 
rnment’s offer or not, 
with this general freedom of 
ild be allowed to take 


offer 


iccordancs 
attitude that he shor 


advantag« f this whenever he 


, , 
chooses-to. This 


is the situation, in theory 
and the 


least, between the invent 
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RIvAL INVENTORS 


It is, however, no uncommon thing for 
two or more inventors to make the same 
Cases have 
scores of in- 


invention about the same time. 
been known where even 
ventors have invented practically the same 
thing within a sufficiently narrow space of 
time that all their applications are before 
the Patent Office This is not 
such an astonishing thing when we come 
to think of it. A great many studious, 
brainy men are engaged upon nearly every 
art. They have had more or less instruc- 
mechanics and experience with 
If we then think of a num- 
recognizing a certain need 


together. 


tion in 
machinery 
ber of them 
ia the industrial world, and entering upon 
the task of inventing means to meet that 
need, it must follow that everyone who 
progresses along true, scientific and me- 
chanical principles, and this includes every 
successful inventor, must come out pretty 
nearly at the same place 

When we consider that the particular 
art as viewed by the particular men at a 
particular time is in practically the same 


condition, they naturally see the same 


need. Starting at the same place, and at 
about the same time and going in the 
same direction, it is not much wonder 


that they arrived at the same place. In 
one sense that place is the successful me- 
chanical embodiment of a better machine 
or apparatus than the old ones in use. In 
another sense the place they arrive at is 
the Patent Office 


INVENTIONS GRADUAL, Not INSTANTANEOUS 


Now, as the law directs the patent 
to issue to the first inventor, a patent to 
anyone else would be worthless. If sev- 


eral applicants ask for patent on the same 
thing at the same time, it is clearly the 
duty of the Patent Office to find out which 
vf all these is really the first inventor. 
two or 
trial 


Accordingly, whether they be 
twenty, the Patent Office has a 
wherein each applicant has an opportunity 
that he is that first 
called an “inter- 


to show if he can 


This trial is 
If an invention were 


inventor. 
ference” proceeding 
made in a minute it would be a simple 
matter for the Patent Office to arrive at 
a decision. 

\s has been previously explained in the 
article on the 
making of an invention is a gradual thing. 
There is first the need, 
then the mental conception of means for 


“Reduction to Practice,” 


rect yoniti mn of 


meeting it, probably then general sketches 
and descriptions of the essential or broad 
idea of such then the more 
or less gradual working out of a success- 


means, and 
ful commercial embodiment through suc 
cessive drawings and descriptions or per- 
haps through successive machines or de- 
vices, or of a combination of these. 
This may for con- 
venience designate : 
Conception 


series of steps we 


(a) 

















January 7, 2000 AMERICAN MACHINIST | os 














(b) Making of sketches or describing nor on the other hand simply because an portant when a second inventor enters the 
to others other man _ started later without anv field 
(c) Making of model knowledge of the first man, but finished 
] iline licat: - tent n) wo } t » Heret n . sie se ‘ 
(d) Filing application for patent in_ long before the firs n, would it be jus EXCUSES FOR LACK oF DILIGENCE 
Patent Ofhce to the second man to deny him a patent ry : , 
; : : iJ7isaplng icKNeSsSS arn y *rty 
(e) Building actual machin because he did not start first The final - ot . , vo Seven 
ont . . ¥ Will CAC 5 apparent ii t Tf 1i] o 
[he two tables, utilizing the above’ rule adopted is approximately this: The ' va : pare nee 
. ‘ - ’ tl r ex¢ iv< een accept cd : 
mbols, illustrate two actual cases which first to think of the invention. although wie ' ; apt a eva 
: rious time Dy the ‘atent Ofh but to 
were before the Patent Othce, the details the last to reduce it t practice either b ae p ve wh te ie 
a .* . . . enumerate them here W ul he ul | 
of which will be at once clear building a commercial machine or apply : ; "ae , would hurtful 
’ ; rather than helpfu \n inventor n 
Although Brown, as will be seen from ing for a patent, will overcome the one : enter may 
; : , ; : ; on ithcient cause in his own judg 
the table was the first to conceive the in who thought of it later. but reduced it to , | aa — 
cae ment, but it 1s the ment of the Patent 
vention and first to file his application in practice first, tf the first man did his best. ‘ om _ 
( ites a +? wiht ‘ £2 } 
the Patent Office, yet Smith was decreed But he is held to strict account bv the :; = , " = 
| | t} r he or S ‘ re ele 
the prior inventor. Brown was defeated = rapcreraragg vadber~tey dager 
, ) —_ the patent [he Patent Office goes rht 
becaus the | itent COtfnce said he lacked 71 . — : L, . —_- “om 
, . : : Time Ura\ W hits black to the heart f the proposition and as it 
diligence trom the early part of 1896, ; , “le. 
: , 2.4 . is right of ne bhalanced ins he 
when Smith entered the field to the latter _ A B : 3 ; unset 
= ' , = of another erosity t ither uld b 
part of 1898 when Brown filed his ap a would be 
> : a I nT ref 
plication. Brown had a story to tell of 
a from ag ! tion, calling t 
hew he was delaved in various ways, but TT Spi © 
it did not appeal to the authorities. On : uch a simple re 
. > at I 1) { ( tect i n 
of the strongest points in Smith's tavor vs ed in many 
was the reduction to practice in 1897 t = ' + 1 an 
\ ot its ¢ t l in establishing the in 
will be noted that this was more than 
; . R ve I I t 
vear before Smith filed his application, , ————— 
which was not filed until after Brown's 
, 1 Xi MI 
This reduction to practice was a small i 
machine made of crude materials, and ri ( Diligence is not essential wh 
ad 1 ‘ als, < % g is not essential when 
was merely temporary in the eyes ol ) there is no rival inventor 
Smith himself. But it did what the large (b) There is no way of positively 
machine did and was regarded as an actual > knowing whether or not a rival inventor 
reduction to practice This one feature exists 
illustrates vel aptly certain points = \¢) Phe only safe rule is to use all 
brought out in the previous article on 7 A B diligence right from the beginning 
“Reduction to Practice.” (d) First to conceive but last to re 
Table No. 2 presents a very different duce to practice, either by filing applica 
state of affairs. Its first interest is that tion or building of machine, will prevail 
ii represents very satisfactorily thre: > if diligent 
classes of inventors, the extraordinarily a (e) It is the judgment of the Patent 


diligent, the ordinarily diligent and the Office, and not the inventor’s own, that 





non-diligent [he machine in question decides between him and his rival 

was a large and complicated one and the D (f) The actual reduction to practice in 
speed made by Gray in developing the in nN a simple machine is often feasible and is 
vention, filing his application and produc = potent in securing rights against rival 
ing a working machine was rather extra- inventors 


ordinary for an invention of such mag 








nitude. Gray spent about $15,000 in de 
veloping this invention. White took about In connection with the recent wide 


a 
half as lone again, but considering the = D spread discussion that has taken place con 
magnitude of the undertaking, he made an E cerning the utilization of wood in the con 
very good progress. Black makes a very struction of mechanical apparatus, prin 
poor showing indeed, as it took him six ~~ cipally airships, it 1s interesting to not 


O ~pare his case f ate that the Forest Service has for som: 
years to prepare his case for the Patent TABLE 2. RELATIVE DILIGENCE OF THREE ( ( ervice has for som 


Office, and he never built a machine INVENTORS WORKING ON THI time past been conducting a large number 
I \ S WORK ; I 
. , ‘ n 1 ’ ! ’ : 
\s regards securing a patent, White eRe of tests on iny kinds of wood, in order 


was defeated before he started in, as to determine their strength, stiffness, elas 


Gray had done everything that the law 
White con- Patent Ofhes and must make a strong that they may be used t the best Pp »ssibl 


ticity, and other physical properties, so 


could require of him before 


ceived the invention. Black lacked dili showing in good faith that he was actually iivantage in construction. Every specie 


‘ 1; re ] t , 1 7 7 } e 7 
sence to such an extent that he could not ‘iligent at all times from just before the f wood has several different kinds of 
have prevailed against either party, al- me when the other man conceived the cells, each of which has its own size and 
inventio1 As a single inventor is not form lhe differences in structure have 


though he was the first by a long time t 
conceive the invention required to be diligent, this obligation to their bearing on the strength of the wood 


lo his best and fastest work attaches, as and in ordef to arrive at a better know! 


ee just stated, just prior to when the second edge of the conditions on which tl 

man thought of the invention and must strength of wood depends, the experimen 

The underlying principle on which the continue by the first man until he has embrace microscopic examination of tl 
ses are decided takes account of the’ reduced to practice in one of the way wood after it break n a testing appar 
fect that the man whi tarted first may mentioned tus It is expected that much valuab! 
not finish, but it would not be right for It will be seen, therefore, that the qu inforn n will result from the investi 


that reason merely to deny him a patent tion of diligence becomes exceedingly im eat 
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\t the Kure naval station, which is the 


largest in Japan, they had installed during 
he last few years considerable American 
By Ni inery, but still the quantity they have 
a t present is very small compared with 
\ W has | A i the English machinery installed and this 
time to time to it € va 1 rsenals is also true with the Yokosuka naval dock 
do rds and railway shops throughout ird, which is the second largest in Japan 
Japan finds that in all the ps Enghis While the Maidzura and Sasebo dock 
nachine yrredomi é \merican - ery small compared with thos 
nacni Ant D due to | t Kut nd Yokosuka, the installation of 
rac lat up tO SIX OF ¢ il vO tner chit in the two places name S 
A ardly any At hinery English than American 
gent epresented in J up to e proportion of English ma 
hat time nearly all machines specified hinery in the railway shops is far greater 
we practically of English mal han the arsenals or dock yards: in fact 
Che lathe hat are use nostly in ) ne of the best laid out shops in Japan, 
C present al sap lat ind i - Nippon railw d only ee ma 
' VINCE , ttl gin i f At n make wh | last 
nat Iie ndard A | 1 stiff Ie 4 f ; but Sink then thev 
ing ¢asn P vill prod 1 Ile 1 American machines 
a “ than tne » lathe t I eral railways in Japan, 
iow mu While 1 ;' larg ] o ft Imperial Japan railway, 
imber of American | s in Japan, it Nippon railw Sanvo railway, Kyushu 
in exceedingly small number compared nd Hakodate railwav \t present nearly 
; ft Englis we all ds are controlled by the 
Ids good on nearl | " - 4 chief engineers at 
nes I p I t] ichinery re 
é p having l st prop ae respective plants 
An : ae ; “ . Outside : 4 rsenals, railways and 
— ng Work J Whil rds tl re a few large shops of 
is mot a very large pt Pare ithe ce, namely, Mitsui Dockyard 
( f the machin \m . a hie has shops were 
wes Kob Kawasaki Dockyard Com 
\t the Tokyo militat rsenal, where — Sl acl wi ee i cael aie 
mall arms and equipments are made, tl Chitinase a Wat is ae 
vercentage of American machinery 1s vet r tence Ciel W * I a a 
: a. when | call @ thes Z uote , government plant, is very large, and n¢ irly 
formed that they had re nt piace | ee netall . Be pean 
order for something lik joo milling 
hime which wert ordered fron was , : 
England. When asked w Sa. CTS 194 Gere was Sees te 
a ih: — Japan machinery and engines, not includ 
ee ee ing locomotives, amounting to over 9,000,- 
Lincoln style nad 1 America, the { " . i 
aft dak die dotdinn ie had 200 ven. ind in 1905 a little over 20,000,000 
a Riedl ; _ yen; in 1906 there was a little in advance 
= " | peinied aie 1 4] ‘ as Tt 1905; 1907 and 1908 have not been quite 
at eee: Melia. ais peri (ne yen is equal to 50 cents 1 
sragh of it, and the chief engineer said \ ican noney, so it will be seen ot 
that had he known such a machine was o1 met ¢ island of Japan there 1s consides 
the market, after knowing weight and me Dusen d in the line of machin 


ie island 


capacity, no doubt the 


t 1 ’ { T msta TT SO) } 
facturer would have ived the ordet It is a great mustake with some Ameri 
+< ; = | lL. aee 24° 
' inutacturers t hange their prices 
This is one mistake that is made by Am l ( Qg ( pri 
vor renufactures e] , without notice in a place like Japan In 
n Mla ict CTS, ( i IK | - 
nts posted enot io nearly all the government shops, they pre 
t! if vents wosted enoueg 1 1 \ ci d 
f machinet thes it. and) P#! heir list several months ahead of 
oO chine i r ( ( in 
| oe ! ind it is necessary for them to get 
+] ; ns on machinery in order to put 
Yuri " et a9 satis! 1 list t cost of juIpment 
| , : . ‘ 117 When prices y } need. 
] | Tl | ) \ 
1 1 ll the d nce puts the el 
need l | 
+] cacdeieal bl sas 
; — ‘ } nco le pos n 
t 1 " ) S 
fuse pa plant w \ ft n charg s they expe 
eparate build np t t nes at t prices wwter 
rsenal, and 1 nt entirel narate frot which they cle ng 
irsenal, ( ( : ) ro 
he manufacturing of } Therefore, it 1s well f mut 
At the Osaka arsenal, where they manu to give at least three months 
facture field cuns and heavier ordnance: ieir representatives in Japan 
is well as projectiles of all sizes, the pre e change in prices for the regoing 
portion of English machinery is very large Treas 
sompared with that of American make It is also essential that any manufac 





J nuary , 1go9 
turers represented in Japan send _ their 
representing agents new data which may 
come out from time to time on new or 


improved machinery, as the Japanese at 
present are seeking to get the most upto- 
date machines to do their work. It is safe 
that 


present are 


at 


the 


ever before, and 


machines 
with 


to say the American 


finding more favor 


workmen than 


Japan se 


§ soon as the Japane se are edi ated to 


the use of American machines, no doubt 


America will do as much if not more busi 
ness in Japan than England 

\ few years ago when Japan was speci 
fying machines they would give the full 
specifications of all English-made ma 
chines; today they specify English- or 
American-made; but quite often we get 
beaten out on account of the lower price 
of the English machines Moreover, if 
they wish to duplicate machines, 2nd they 
have an English-made machine which is 


ng satisfaction in their factory, it is 


almost useless to try to induce them to 


take » American machine which they 
have n een, as, feeling certain that the 
machine they have in their shop will do 
| ¢ work they will not take chanes Ss on 
some other make. If the engineer happens 
to be a man who has seen some other ma 
chines then hi may specify on 

other, or both 


[It would be well for any American man 


ufactur who have a large line of ma 


ers 
chines to send a representative to Japan 


for a few months two or three 


every I 
with thei 


years, in order to go about 


S 


the 


being operated as 


their 


should 


nt and see if machines of 


make are they 


to turn out work, and, no doubt, the 
chief engineers in the various shops would 
be delighted to have pointed out to them 
advantages to which the machines could 


be used, as the average Japanese iS not so 


well up in the operating of American ma 


chines as the American. This would tend 


to increase the sales of American ma 
chines greatly, because at present there is 
hardly an agent in Japan who has a 


thorough mechanic in his employment who 


can go into the shops and operate the 


machines to advantage, if at all 


drills, 


there 


Regarding small tools such 


AS 


reamers, milling cutters, etc., are 


ne or two agents who carry a small stock. 


Chis leads nearly all the shops in Japan 


to make their own tools, or else they have 


to wait an interminable time before ré¢ 
ceiving what they desir It would be 
well for any of our manufacturers of 


small 
full line in stock in Japan, and by so doing 


establish a larg 


tools.to have their Carry l 


agents 


they could no doubt 


\m« 


in manufacturers who at 
ted in Japan should have their c 


ries repli 


atal es 


distributed among the various engineers, 
= 
al itt 


ey should have their representativé 
a list of the different shops t 
sent that 


could be followed up from time to 


send them 


which they have catalogs so 


the S¢ 
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time with anv new catalogs that may be 


issued. 
There is no doubt that 1f American 


<hinery is properly handled and pushed in 


japan it will find favor, and in due tim 
will replace a large number.of [:nglis 
inachines now installed the Jap l i 
few years ago was looking for cheap 
hinery, but today is looking 1 
that « btainec ) og 
work 
Suggest regarding shipp 
necess . s< inf tior . 
given to the manufacturer bv t iwent 
ut it might be well to know the 
re W s t shipping goods an 
verland and b: e Su ( ( 
verland shipping costs t ri ti 
s mucl s by the « It t 
vverland shipment from t 
weeks from New York, and by tl Su 
nal frot t eht weeks. | 
ichinet n Jap is about 15 
It is somet es m ss 1 
vo agents representatives 
ether. O SI I] n agent g 
uiry tor tai chines ( 
representing 1 I ( 
with the ag ‘ 
ften tl] 9 g 
— = 
whi g g 
machine ] 
lso t] C a C 
lloweve1 ! ll f 
turer to ¢ rice ious ag it 
let th Q thei 
ive in Jap 
All macl ipped to Jap 
nspects ihly, and bi ) 
lition before shipping as the Jap s¢ 
iticize machinery very much that is n 
up to the standard, and it is ¢ nl 
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long way to ship a machine back which 1s 


noi correct, besides losing the good will 
of the purchaser if hing 1s wrong 
with a machin I i Ti shoul 

be sure that it is rectified fore allowing 
it l l the i t 


’ +9 
vet it \ } ] 
, ~ a) i it 
na 
lan } 
DY the ( ¢ whel ipane 
peciiy I t l 
ten thy ‘ rs ) 
they sp I 1 tt kes 
; ; 
tine 
Md + 
cl Ss trol ) 
1 nutactur 2 ) 
1 1 
Meee ONLY \\ ‘ 
, 
"17 , , 
1 G I 
, 
tay d prices 
1) ‘ 
lapanes ) 
} 
re 


Ingenious Automatic Cut-off for 


a Rope I drive 


™ kt c ‘ p 
WW I cy al 
1 1 ) ) \ 
etweel 1 \ 
, 
| ( p tl s rt th 
, : 
pe ral stretch or tl 
changes it ‘ conditions n 
strand of the ‘ irried er 
| oe ‘ / .: 8 
sheave w l o1 ge |, which 1 
ocated on a track above 1 engin | 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice 


and Economy 





WE 
Self-opening Die 


l ig this die head 1 ireading 
long stems tor terminals and other posts 
sed on electrical app ere a long 
threaded piece was required, and found 
| Il 1 t w tried on 
long screws, but when trying to cut them 
ht up to tl ead, I got into trouble 
as the chips t in between the head and 
( so it would not open it r screws 
where is not essential that the thread 
| ld cut dead » to the head (Say 
one thread away) it wered very well 
It is 1 n expensive t make and 
the lie « ve ¢ ily | n the inter 
change ten lhe main piece ca! 
f mild steel case hardened 1 is th 
holder assembled ready for use. Che 
springs are not shown in the jaws or 
levers. B is the body with a shank to: fit 
he capstan head. Two holes are counter 


and the 
for the 


bored and tapped for the studs 


Lottom of the body is machined 
releasing plug or stop C which is fitted in 
the recess in the shank The 


the two hardened 


two wings 
studs D 


These 


on C are for 
that lock the jaws E 
jaws or levers are machined to receive the 
die members / which are adjusted by the 
screws at the ends and then secured by the 
Through the releasing 
is bored for the adjust- 


when closed 


clamping screw 


member C a hole 


PAY 


FOR 


able stop G which gages the length of the 


thread to cut. The slot in the shank al 
ows the clamp screw to be tightened when 
the stop is set. The spring in the shank 
for pushing the stop D D over the arms 
when they are closed which may be 
done by passing the device between two 
plates when the turret is being ro 

ed when threading certain work it 

is usual to close them by hand. ‘The long 
rew H is to keep jaws F flat against the 


receives the spiral 


holder [he hole at / 


ring for forcing jaws / open; the end 
f these ws milled away so as tea 
leave only a short gripping surface for tl 
pins and the shoulders thus formed r\ 
ep the jaws from opening too wid 
London, FE. C C. PETITJEAN 





A Draftsman’s Precision 


Needle Point 


the 
who buys his instruments as 
the maker, finds that they 
serve Now and_ then, 
however, he is called upon for work that 
demands more than the ordinary degree 
for 
the 


In the great majority of cases 
draftsman, 
produced by 


every purpose. 


and _ refinement It is 
that 
precision needle pé int. 


The ideal point is one which makes the 


of accuracy 


these jobs I wish to describe 
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SELI 


OPENING DIE 


USEFUL 


IDEAS 


smallest possible hole in the paper con- 
sistent with strength and durability, and 
that has some provision for preventing its 
leeper 


working down « and deeper into the 


paper 
be drawn from one center 


where a number of circles have to 


As commonly 




















made, they are like Fig. 1, in which the 
body of the needle point is turned down 
\ 
—_—-. be 
uu J) 
Rss 
, SS 
Radi 
FIG. 1 FIG, 2 


THE ORVINARY AND A PRECISION DRAFTS- 


MAN’S NEEDLE POINT 


at the end and filed as sharp as may be, 


having a little round fillet to help 
strengthen it. It is impossible to get this 
point properly hardened and if made 


strong enough to be of service it makes a 
large hole in the paper 

The ideal point is shown in Fig. 2, in 
which -the itself is a separate 
piece and driven into the body. You can 
insure an absolutely square shoulder at 
d. and a properly hardened and tempered 
needle. The needle, which is a common 
sewing needle, will last forever and never 
get dull or have had four 


or five of these points in constant use for 


needle 


bent over. | 
four years and have never had one break 
or loosen up. In my compass, 
which probably has the heaviest duty, the 
needle itself is 0.020 inch in diameter and 
the body is 0.080 inch, the point projects 
the body. In my 
smallest bow pencil the needle is 0.020 
inch in diameter and the diameter of the 


beam 


0.020 inch beyond 


body is 0.042 inch 

The difficulty of kind of 
needle point is not so great as may ap- 
A short piece of drill rod 0.042 inch 


making this 


pear, 
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ii: diameter is taken and a hole 0.020 inch 
in diameter drilled down the center to 
within about o.o10 inch of the end Che 


needle, which is broken off to the proper 
length is then inserted in the hole and a 
blows with the hammer will make it 


It 


few 


pierce through to the required length 


can then be removed, the bur around th 
edge of the hole taken off with a stone 


and the needle driven back to stay 


Epwarp S. Mc 


N. Y 


ALI 


»yracuse, 


Taper Gages 


At page 458, Vol. 31, Part 1, there ap 
pe iTé ! 1) vo ] ns eR ] T 
rticl C. C. Stutz describing a taper 

A 
= 
FIG, I 
L 
oO 
4 p 
= fi R 
} _ 
K 
H , H 
3M 
G | F 
— | eal l 
N 
FIG. 3 


gage and the use of two disks of varying 


size in setting the gage accurately to the 
required taper. It recalled my own ex 
perience in this line and the idea also 
occurred to me that the principle and 
formulas used might be readily applied 


to measuring taper holes to which taper 
plugs to fitted, by 
spherical balls for the disks, pushing them 


were be substituting 


the taper socket alternately as fat 
would 


as they go and finding the distance 


between their centers by measuring their 
relative positions from the face of the 
spindle with a depth gage 

The accompanying sketches show a 


more convenient way of accomplishing 
the same results, and also a taper gage 
for male tapers which is of light, com- 
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pact form and may be handled almost Usinc THE Gacinc Disks 
' alii om oem cdl ona ; ; 
as readily as an ordinary snap gage or Referring to the sketch, Fig. 1, the 
liner : , 
Calpe: way the gage is ed is to select thre 
sion to e these gages ¢ 
[ had occasi make these — md washers J/// from a_ set varying by 
put them int me ume ago, mM 2 ssixty-four in diameter for the smaller 
large factory, the spindles of whose ma- sizes, 1 thirtv-second nd. sixteenths 
chine equipment had a diversity of j;,, ¢h, coer siss The smallest on 
stan ee een re there : 
tandard and mongrel tapers, where there opocen a rily be the next siz 
a - nino or sleeve gagee an: ; , 
were no taper plug or sleeve gages, and jarger than the diameter of the small end 
where a large number of special tools, { the taper hol nd is used on the gage 
centers, cutters, etc had to be made to it WW h is tl next size sma r 
t the vario machines in difterent parts han { and f the t per is used 
f the plant at p distant from the ( e which is large en -_ 
tool department wiwe ‘ , the end of the 
pindle 1 determi the 
“Cr AND y” MetTuops proper rel I ter f ingle t 
ece ‘ ‘ D the 
[he practice had always been, in com- ) may be re 
1 with 1 “tal The sliding head carrying ( 
wn” t] 1 send the spindle sed snu 
} HI 
TD 
' 
E 
M 
— y Z + J 
r K 
i J J } 
| cama 5 G H 
I 
a 
Ey P f&3 P 
eR — > 
Listens | Ca R 
™ ) 
——a=auw _ =—— K 
K H 
| || | 
| A — -—— 
D 
}——_— c || 
— : 
i , B I | E 
i ' i 
r ——<— a - 
G&F ~~} | 
I I 
I 
N N 
i { 
I 
Surface Plate 
FIG. 4 
TAPER GAGES 
to the tool department to be fitted. In in a dry spindle is apt stick and slip, 
busy times (and the shop was always’ which will not occur. when used in the 
behind time trying to catch up), this re- position shown 
sulted in the “tie up” of other work, for The two friction sliding heads C and 
which the machines were required, while ) after the taper hole has been slightly 
making and fitting the taper to the spindle ed, as a precaution against sticking, are 
by the “cut and try” method ghly positioned as if to gage a shorter 
[his was rather a serious matter and taper d then inserted in the hole and 
caused considerable comment over de d pressure brought to bear against E 
s and the alleged slownes f tl il all the washers J are seated on the 
toolmakers, by tl lepartment in which lle A hown in Fig. 1 
the work was d ed and by the office lraw | ive a 
lherefore, to eliminate friction, loss of f the fe le taper, giv 
time, expense and to gain the good will t t points their 
of everyone affected, I planned the fol l 1 tot ! of the spindl 
lowing methods and designed the gages 
shown in the sketches, as a solution of SETTING THE LATHI THE WAGE 
the problem This ge W rst used by itself, plac- 
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| 4] lnel 1 1 


ing it between centers in the lathe and it until parallels / and G are in a horizo1 as s 


iown in the sketch, to a plane sur- 

setting the taper attachment so the lat tal position. The taper attachment is then face on the surface-grinder table by 

tool would just touch washers on B and much more readily and accurately set by means of two screws through the slots 

C with one setting of the cross-slid using the latter tool, or an indicator gage, ‘The bottoms, where riveted to F and G, 
he tool or center requiring t taper set at center, along the outside edg f were then ground in pairs 


hank w hen put in the lathe andturned the gage parallel F instead of | th Center blocks N N were ground on the 


to e 1 uring witl caliper or mi former method of setting by t washers bottoms, then clamped to a parallel block, 
ron et to the washer at C, at suff in Band ¢ and ground on the top surfaces and V's 
1e1 t e from the lar L £4, \] o : - | 7” one piece 

th iry projection . 4 1s le taner gage is used . caliper. and While it may appear to some that too 


m the face of tl pind ‘ ~ $s turned and ‘reduced until much care was expended in making this 
found by measur t] pro t is obtained. with the work pr gag curately, I have felt amply repaid, 
he washer at C to tl sher jecting hevond the ends of ti ee by 1 results, by the smooth working of 


le and adding the required Hele ae a , Pee the gage itself and by the respect that 











( ~ 1 > 
1d ee? the toolmakers have for it, for the extra 
thed ga very good result ee vere finished ©XPense and atention given it 
«lh lid it ‘ > ‘\ ‘ c ‘ : ‘ - 
tte ing an accurate fit, but “AS1O} = = f 1 ‘ jas ie soteult Camden, N. J L. E. Dupre’ 
I] irl i little ie filing or poli ! , ~~ 
ing wit emet cloth for a final ti , . . 
ae : a A Three Tool Boring Head which 
whic enerall ‘ rie ) don , ‘ ‘ - 
e . — . ()} \ , Ot} HE (ty ° 
pot,” that is, in some speed lathe near Can be Calipered 
t ut returning to tl tool denar ' I 
| , }, ' , 9 CT l - 
, : ' = | Q is nin t illustra 
t { re men , S 1 - ue i ¢ : & : 
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thie gage in position on i Imning ees, ten they were clamped together, centers and the tools secured. This piece 
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E permits the head to be calipered, and ing as to ( ¢ ( "\ h revolves the gears in th 
when the desired size is reached the bolt found to be almost next impossible t i [he main spindle C, Fig 
D and piece E are removed. The cutters maintain an exactly uniform | ratut 1, is revolved by the bevel gears D and / 
B are then backed off in place and e throughout the 1 es i ing d to a countershaft by 
head is readv for business. I | pecially whe e op pull end of tl 
seen this rig tried, but I see no reason occasionally to tal gears whi \l ing \ 
why it should not work have | heated to 1 right point 1 tically and consequently are pl l 
Where heavy boring is to be done t quenching 
1 me size S ols wil I \ 
ffectually p ( Its ¢ g g 
and ( than feat 
spline olt, and at t ‘. \ 
roy ‘ l i’ ~ . \ 
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Device for Revolving Gears in a 


Hardening Furnace “4 
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FIG I DEVICE FOR REVOLVING GEARS WHILE HARDENIN IN A } 








A Threading Tool Holder 


[he tool holder shown on the inclosed 
blueprint is to be used with any of the 
ny tool-post devices for holding round 


tools It can be used for cutting-off tools. 
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Ring Making in the Punch Press 


The accompanying drawings are of a 
pair of tools for the punch press. They 
produce at one blow a ring that it form- 
erly took two blows to form, and as the 











ut w lesigned especially for thread second operation was done in a pair of 
— Wags 
B 
HREADING T HOLDI 

1 l toggle Is, t ipping from the punch 
i left nd threads wi was done by hand. Thus the new tool 

inimu u f side clearance, and it effected a big saving 
\ l ng, as hold The cycle of operations was as follows 
1 in the clamping device for The stock, which was of soft brass 0.378 
lv a e clamping nut holds the inch wide by 0.031 inch thick, was fed 
uttir | solidly close up to the work, by the operator, through the slot A, up to 
split through tl ead the stop B The punch in descending cut 
t lly vell as vertically off the blank with the cutting edges C. 
\ liet, N.Y uM. H. Bat At the instant the stock was severed the 
mandrel DD bent, or raised the blank 
into the form of a U The mandrel 
Glazing of Cast Iron under Water ) was mounted in a sliding piece E 
- which, as the mandrel ‘reached the bot 
In experimenting with the use of a tom of the die, recedes into the punch 
hack saw under water, using regular hack proper F, thus allowing the punch to 


saw blades, we find that with cast iron the 








gather the ends of the blank together and 


SF 


\ 
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cas 
ew 
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I I LOWER PART OF TOOLS 
surtic ! become glazed, so that 
the saw does not bite, but simply slides 

\< I tal Ilas anyone else had a 
similar experience, and what 1is_ the 
Tea 


Joun JOHNSTON 


FOR RING MAKING 


complete the rounding of the ring. On 


the upward stroke of the press the ring 1s 


t 
stripped from the mandrel by the spring 
This is actuated, as 


plates H 
the bolster /. 


which are 


Che 


wn by the two 


fixed at the back of 
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incline of these plates engages with the 
horns of plate J and so makes the strip- 
per travel forward on the upward stroke 
of the press, and backward on the down- 
ward stroke. As the rings were stripped 
from the mandrel they dropped into a 
chute which led to a pan under the press. 

From inspection of the line cut of the 
lower part of the tools it will be seen that 
the slot A through which the stock is fed, 
is formed in the upper part of a plunger 
By this means the stock was held as in a 


vise during a greater part of the stroke, 
and could only be fed forward when the 
punch was on the upward stroke and the 


commence the strip 


stripper was about to 























FIG. 2. UPPER PART OF TOOLS 


ping operation This slot was the only 
gage or guide required besides the stop B, 
and it was this plunger which allowed the 
press to run continuously [he operator’s 
only business was to feed the stock for- 
ward 

The die was made, and the cutting mem- 
bers as well as the stop B, were screwed 
to it, as shown, to facilitate grinding and 
repairs 

In like manner the punch proper, of tool 
steel, was screwed to the punch holder, of 
mild steel, and the cutting member of the 
punch was screwed to the punch proper. 
Joe Brown. 


Birmingham, Eng. 





\n ingenious machine has been invented 
1f which sound, according to the 
Trades Advertiser, can 
from air 


by means 
Engineer and Iron 
\ll 


vibrations, which 


be visualised sound comes 


radiate from the center 
of a circle, just as when a stone is thrown 
into still pond the water vibrates into 
litle waves. The air waves of sound are, 
however, invisible, and though they can 
be me they be 


using a small flame and rapidly 


sured cannot seen 3) 


rotating 


mirrors, Brewer Brown, the inventor, is 


able to show continuous picture of the 


the human voice, 


according to the 


vibrations caused by 


which vary, of course, 


note sounded 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Leveling and Alining Planers 


Mr. Thompson’s article at page 581, on 
the leveling and alining of planers, re- 
minded me that it 
keep a planer of the same size, but even 


was once my job to 
longer, sufficiently in line so that the work 
done on it called 
planer was set on the edge of a swamp. 
That is, end set there 
good 


could be true. This 


one where was a 


gravel foundation overlaid with 
about 6 inches of compressed peat, which 
in turn carried a filling of brickbats, ashes, 
tin cans, etc., compacted into a sort of 


The 


was practically over where the brook used 


heterogeneous concrete other end 
to run, and where piles had been driven 
30 feet without hitting anything hard. To 
put a long planer on such a foundation 
was, of course, foolish, but like lots of 
other foolish things, it had been done. 
had been made the 
length of the bed, 
about 6 or 


Excavation whole 


feet, and 
long had 
Then 


about 75 
feet 


leveled up 


stones been 


laid down and 2-inch 
chestnut planks were laid on these stones, 
lengthwise of the planer, and bedded in 
The planer bed was set 


cement mortar. 


on these planks. No provision whatever 
had been made to allow for the lining up 
of the the 
settled. 


About my time it was decided that the 


planer in case foundation 


planer was in need of leveling, to reduce 
the corkscrew which 
found in some lathe beds which had been 


effect was being 
The leveling was easy if 
we could find wanted to 
level. All that a lib- 
eral supply of broad, thin wedges to drive 
between the plank and the bottom of the 


planed on it 


out where we 


Was necessary was 


bed. The sideways alinement was the 
most serious and the most necessary 
There was no chance for these modern 


leveling blocks, if we had known about 


them. We put in diagonal jacks as shown 
in the section, Fig. 1, 
set in the stone foundation, and into little 
the l 


1¢ 
Six pairs of these wer: “d 


resting against pins 


notches chipped into inside of t 


planer bed. 


LEVELING 


To level up the bed we first turned four 
4 inches in diameter 
We leveled from 


one to another lengthwise and crosswise 


cylinders about 


closely to the same size 


of the bed, until we reached a point close 
to the middle of the bed, when we dis 
covered two things; one that no amount 
of wedging up of the bed would take out 
the sag here, for the simple reason that 
the bed would lift off the other wedges, 


the other that at the center of the 
bed the level would not the 
with the table at one end of the bed, that 
it did with the table at the other end of 
We found that the bed was 
that we could 


We found, however, 


and 


stand same 


the stroke. 


worn so much not wedge 
the wear out of it. 
wear was confined to 
the 
came to the conclusion that if we avoided 
using that 6 or 8 feet of the table, which 
was feet long, we 
might ultimately wear the rest down to 
This wear, 


that this excessive 


about 6 or 8 feet in center, so we 


something over 40 
the same level as the center. 
by the way, did not exceed 0.003 inch. 
If it had been uniformly varying toward 








4» 
——— | 
SI } 
) {L i 
* : ) 
ARRANGEMENT OF JACKS AND LEVELING 
BLOCKS FOR A PLANER 


the end of the machine we could have 
sprung it out easily 

The fact that it was so concentrated 
we laid to the fact that the machine had 
been used a great deal on short stroke, 
and with some heavy work near the end 
of the table. 

After leveling up the bed as best we 
could with these rolls in the vees we went 
over it with the level laid crosswise on 
the platen. We found, though not unex- 


pected, that the level on the platen did 


not show the same as on the bed due to 
two things; one, that our rolls had only 
line contact with the vees and if that 
line happened to occur where there was 


considerable wear then the cylinder would 
the other, and 
more elusive, reason was that a “hump” 
bed would at certain 
places throw the end of the table up and 
off the vee found by 
thin shims 


We had to go 


thing again and level out 


fall lower than the platen; 
in one vee of the 
altogether as we 


the vee of the 
the 


pushing under 


platen. over whole 
these bunches, 
being careful not to the end of the 
table the worn spot in the 
of the bed. We found that this was much 


more delicate work than our first job, be 


run 


over center 


FOR THESE 


ALSO 


ause a very slight bunch, that we could 
not detect directly with the level, would in 
certain positions of the table throw it out 


quite perceptibly 
ALINING 


The lining of the table in a horizontal 


plane was done with a wire and two half 


round blocks at first. Two were put in 
the ends of one vee and a fine wire set 
up and plumbed to stand over their cen 


ters. Then one of them was slid along 
the bed and plumbed from the wire. The 
plumbing was done, as indicated in Fig. 1, 
by means of a third block just like the 


other two and our big square which rested 


on the two blocks, with its tongue brought 
jacking the bed over, 


the 


the wire by 
careful about 
After lining the bed in this way 
the table back forth on the 


bed and used a distance piece between the 


against 
being the low spot in 
center 
we ran and 
edge of the table (one spot only) and the 


This 


to avoid any inaccuracies due to the 


done 
half 


round blocks resting in locally worn spots, 


wire In a new position was 


and did not usually happen to show much 
variation. We then took a light cut down 
one side of the platen and tested it for 
different 
the 


straightness in along 


bed, 


positions 


on the using distance piece as 
before 

The patience required on a job of this 
kind on 
is something that it is hard to make peo- 


We how- 


ever, but, of course, could not make the 


an old and partly worn machine 


ple believe were successful, 
foundation stay in any one place; conse 
quently we had to go over it at least once 
a year. 
ENTROPY 
Springfield, Mass 





Blanks 


How to Flatten Punched 


Wilson asks how to 
inched blanks 


53%. Geo 


On page 


4 


straighten p 


The editor’s footnote advising to have 
the dies made correctly is, of course, the 
lirst step 

lhe metal punched is No. 17 sheet brass 
and for this thickness of metal no 


straightening should be nec¢ 
should be 
punch absolutely 
little clear 
less. Shear, 
both 


ssary 
The punch and di a perfect 
ht, cutting tac of 
and ground flat; very 
ance in the die, 
if any, should be on the die 


punch and die should be kept sharp and in 


square 


degree or 
and 


good condition 
If these precautions are taken, the work 


will not require any straightening, pro- 








vided that the brass strips from which 
the punchings are made are not in coil or 
roll form. 

l‘requently it is a very hard matter to 
flat blanks if the stock is 


hard or semi-hard brass and for such re- 


obtain in coils 


quirements only flat lengths, should be 
used 

On heavier blanks, %& inch thick and 
over; 3 inches and over largest dimensions 


and principally of cold-rolled steel, the 
blanks require flattening and 
the best and quickest 


as far as the 


sometimes 
way to straighten 


them is, writer: knows, under 


the drop hammer. 

However, in this case, as the editor says, 
the question is probably more in the mak- 
] 
4 


ing and use of the dies and punches and 
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the stock to be flattened 
apart. With a press running 60 strokes 
a minute an operator can get a blank un- 
stroke of the 
This process will flatten blanks ac- 


der pretty nearly every 
press. 
curately and cheaply. 

Paut W. Asport. 


Wilkes-Barre, Penn. 





An Old-time New England Ma- 
chinist, Seth Wilmarth, Union 
Works, Boston 


article under the above caption at 


The 


page 163 was of considerable interest to 


me, for I have in my possession a number 
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cathedral windows. The housings of the 


planers were, as a general thing, rather 


slender, as were also the beds of the 
lathes. 
There was, until a few years ago, a 


planer in the Charlestown navy yard de- 
signed by Seth Wilmarth, which is said 
to have been capable of planing a piece 
18 feet wide, 14 feet high and over 20 feet 
in length. There were several features of 
interest in this old planer. Both the driv- 
ing and feeding mechanisms utilized fric- 
tion cones of wood screwed to iron bodies. 
After the planer was built draw- 
ings were made and the tool was con- 
interest to have a 
the 


wash 


sidered of sufficient 


number of lithographs made from 


wash drawings. 

















( \\ ] } ld t 
+] 
it I | vork kane 
ke padded di | this will oftet 
O7/ ! e tt ] very tl k 
Re N. Y L. I. C. Grorat 
1 answer to Mr. Wilson's question on 


page 753 as to how punch-press blanks 
in punch- 
the 


through a press which has in place of the 


are flattened, the usual practice 
press departments is to pass blanks 
punch and die two hardened blanks which 
are ground perfectly flat on their faces. 
[he that on the 
point of the the flat surfaces are 


press is set so lowest 


stroke 


SIDE VIEW OF SETH WILMARTH PLANER 

l nder tl 
S Wilmarth when he was 

y at Charles 

y 

l Dp Ss Bost must 

t vork in its d 

I the periorit | \\ rc is at 
tested to by the fact that manv Union 
Works tools are to be found still in com- 
mission in numerous shops. throughout 
New England. There is rather too much 
polished work about these tools as judged 
from our standards today, but in those 


days there was quite a weakness, displayed 
by the designers, for polished work and 


fancy moldings, such as one sees adorning 


The halt Figs. I and 2, are re 


tones, 


from these wash drawings and 


produced 


show, respectively, side and end views of 


the planer. The frictions appear as four 


disks in groups of two on the side view, 


Fig. 1. The small pair for the feed is be 
low the housing and near the front of it. 


while the driving frictions are below the 


rear end of the housing. The man in 
both views is, I am told, intended for 
Seth Wilmarth himself Taking this 
man’s hight as 6 feet we can see _ this 


planer would take at least 14 feet under 
the cross-rail. The shortness of the table 
is a feature which appears peculiar, but 
I could not information of a 


get any 
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definite character regarding the length of Annealing Tool Steel ttention paid to annealing It is time 

the table. One man said the table shown se vell spent, and I venture to say that with 
In reading a back number of the Amer- a good make of steel that part of shops 

cAN Macuinist I was struck with the set apart for straightening in large works 4 

‘iter could be almost dispensed with, and the 


was cast in two pieces, which were bolted 
together in the center between the V's. 


and another said that a similar table was emarkable admission mi 





if the articl n twist that larg ools would last longer, because of greater 
subsequently made and bolted to the etd ns ce ? 
f irs proportion of drills were not straight after umitormit 
of the first one. . a 
- , : ‘ hardening and tempering [ think with \gain, in straightening tempered tools, 
[he table was driven through the fric- ; : ; 
. , : care and the following suggestions that eating here and there, ever so little, 
tion cones already referred to which , , 1 ' : ; a , : 
n the amount not straight could be reduced causes undue strains and often the start 


actuated the screw be n the V's he . . , 
actuated the screw between the \ in a eeaieliiaaaan fracture, and men get blamed fos 


i 2 ‘ 7 ' ‘ 
tool slide was provided with a hand-feed All practical men know that tool steel reakages due to improper treatment 





arrangement, which we see on many large yndergoes great changes in annealing and london. Ens Epwarp Crump 
planers of modern construction. The V's” hardening. If vou tak piece of steel 

were very obtuse. This raises the ques 114 inches diameter and Jo inches long movement Japa taking 
tion, why were the V’s made so obtuse’ a double square-tl d tap f line is reflected in a 
on a planer, and so acute on the beds of nneal and well cover it in lim l tch mm Kobe in which 


the Seth Wilmarth lathes? Id turn it to within 1/16 inch of the ti t is stated that the dep: of agi 





P - 
= we “4 
AMS aR tematic te see 




















th elevating screws were the 


h I think will be admitted to | l 
practice providing they were cut on 1 ! ! 
Sal lathe and the same part of the bed had put it in . 

that whatever errors were in the lead ( 
screw would be in the same part of each before, t xtend the 
elevating screw. The reversing I larit \\ s object in view the 
provided with a ball to help throw it over arping lepartment is to purchase machinery of all 
the center. This feature was quite com [ have hardened doubk nd trebl kinds for purpose of manufacturing 
mon with planers built at that time both square-thread taps in this wav with pet many products that are largely consumed 
here and abroad. As Entropy put it once fect success, and if the time n be spare l, in Janar nd thus not only encourage 
was “just at a handy hight to break the even to anneal the third time is beneficial hom manufacture, but encourage the de 


operator’s leg” if he was not careful [his also applies to every tool of compli velopment { machinerv best uited to 


New York. E. A. Dixte ated shape, as there is not near enough their own peculiar needs 
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Class Room Instruction for Appren- 
tices by Public School 
Teachers 


Among the plans for industrial educa- 


tion which are receiving much discussion, 
and which, to the professional educators 
who have interested themselves in the 
industrial educational movement 1s espec 
ially attractive, is the half-time system, in 
which the boys devote alternate weeks to 
work at their trades in commercial shops 


and work at their books in the public 


schools 

The possibilities of this plan are large, 
but its immediate usefulness is seriously 
curtailed by the absence of teachers in 
the public schools who can do what it 


is proposed to do; namely, codrdinate the 


class-room work with the work in the 
shop. 
The faith of the average educator in 


his capacity to do this is really touching, 
and while, by this plan, combined with 
systematic trade teaching in the shops, 
the attention of boys may be obtained and 
something accomplished, it is, we believe, 
idle to expect from the present generation 
of teachers any real teaching that will be 
of much direct use to the boys as workmen 

What is the probability, for example, 
that the existing race of teachers will be 
able to give the boys any effective instruc- 
machine-shop arithmetic or in 
The ordinary school 


tion in 
foundry chemistry? 
textbook on arithmetic with which we are 
all acquainted, needs little more than a 
study and some books of reference for 
its preparation, and the same is almost, 
if not quite, true of the standard text 
books on chemistry. The preparation of 
1 book on machine-shop arithmetic, on 
the contrary, involves first of all a knowl- 
edge of shop work, and of actual shop 
problems which need solution and, sim- 
ilarly, the preparation of a book on 
foundry chemistry involves first of all a 
knowledge of the foundry, of its prob 
lems, and of what chemistry is doing to 
solve those problems under the conditions 
that arise in daily work 

It is 
the preparation of such books, of which 
the two 
imples, is entirely beyond the capacity of 
On 


as plain as anything can be that 


named are given only as ex 
of textbook writers 


the existing race 
] for 


1c other hand, is it 
teacher, with no equipment and no knowl 
other than that to 


t possible any 


factory work 


ve of 


from such books, to teach 


their subjects with anything like effective 


| obtained 


ness? Such an attempt would soon turn 
the whole attempt to ridicule. There is, 
we believe, a real danger, under the dé 
mand that seems certain to arise, hack 


textbook writers will rush in and prepare 


half-baked books which, under attractive 
titles, will be accepted by those who 
know even less of the work than their 


authors and will thus find use which they 
do not deserve 
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illustrate and explain 
industrial edu- 
public-school 


These citations 
faith in 


the 


uur very languid 


cation as a part of 
system for 
this, moreover, we do not need to theorize 


a generation to come. In 
as we have before us an example of nearly 
complete failure of effective teaching by 
teachers whose knowledge of a subject 
is obtained from without, and not from 
within through personal contact with the 
work. We refer to the prevailing teach- 
ing of the subject of mechanical draw- 
ing, which has become so much of a fad, 
and to which so much time is given to 
very little purpose 

Those who are acquainted 
drawing in 


the 
the 


with 
teaching of mechanical 
schools understand perfectly well that in 
most cases it consists of little more than 
picture-making, and that the useful knowl- 
edge obtained by the pupils is of the most 
scanty kind, due to the fact that the 
teachers have no inside knowledge of the 
work and of its requirements. 

Chis experience is a perfect illustration 
of what may be expected, the teachers’ 
shortcomings in the matter of drawing 
being exactly analogous to what may be 
looked for in other subjects. To teach 
machine drawing as it should be taught 
one must know the needs and require- 
ments of the shop and these are not to 
be learned by word of mouth. Under- 
lying numberless practices in the trades is 
a philosophy which, while it may need 
only homely words for its expression, is 
nevertheless outside the understanding of 
those who have not acquired it by personal 
contact with the work, without which 
personal contact we believe no effective 


teaching can be done 





Wage Eamer’s Life Insurance 


Some time ago in these columns, on page 
172, reviewed the earner’s life 
insurance movement in the State of Mas- 
sachusetts. At that time the issuing of 
policies had just been begun by the Whit- 
3ank. 


has since been made and today this bank 


we wage 


man Savings Satisfactory progress 
has in force some 300 policies for an aver- 
age amount of about $350 each. On No- 
vember 2 last the Peoples’ Saving Bank of 
Brockton thus 
making two savings bank in the State that 
have availed themselves of the provisions 
of the 

7 he 
carrying out an active educational cam- 
the 
interested in 


began to issue policies, 


insurance act 


supporters of the movement are 


paign, in order to get earners 


of the State 


wage 
the movement 
participating in its advant- 
3ank has es- 


and actively 
Che Whitman Savings 
tablished some 25 agencies, among which 
savings banks, 
establish- 


ages 
two other 
manufacturing 
ments, societies, organizations 
for social service and one labor union. 
Similarly, the Peoples’ Savings Bank has 
large number of 


included 
large 
charitable 


are 


several 


some 20 agencies; a 
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represented by the sales agen- 
cies of the W. L. Douglas Shoe Company. 
The taking out of thes 
the widespread interest that the movement 


is arousing and should well for its 
small 


which are 


agencies shows 
argu 


ultimate success In some cases 


printed slips have been put in employee's 
pay envelops by the factory management, 
calling attention to this insurance and stat- 
ing how and where additional information 


can be obtained or policies applied for 


It is gratifying to point out this wide- 
extended interest and the ways in which 
the movement is being furthered. It pos- 
sesses such real advantages for t wage 

irners, that every opportunity should be 
offered to present the subject to them in 


uch a way that they will fully grasp its 


1 
and 
tor their own 
Other 


through its means provide 
old age. or for their bene- 


meaning, 


ficiaries States are interested in 


the movement, as is attested by the num- 
her of letters received by Mr. Hunter, 
Massachusetts State Actuary, inquiring 


into the details of the scheme and into the 


results that have been obtained 





New Publications 





Tue Proper DISTRIBUTION OF EXPENSE 
BURDEN By A. Hamilton Church. 
116 5x754-inch pages; not indexed. 
The Engineering Magazine, New 
York City. Price, $1. 

The contents of this book appeared 


originally as a series of article in The 
Magazine. The continued 
for the numbers in which they 
appeared has led to a the 
material, and to its republishing in volume 
addition to the Works Man- 


Engineering 
demand 
revision of 


form as an 


agement Library The value of the 
original articles is so well known that 
but little needs to be said by way of re- 


view. The character of the material is 
entirely distinct from much that has been 
published in its field. Instead of being 
purely descriptive and presenting special- 
ized adaptations employed in particular 
shops, and perhaps nowhere 
else, Mr. Church’s with 


the broad principles underlying a proper 


adaptable 


material deals 


expense burden distribution. The ques- 
tion of printed forms, cards, and the 
like, is not touched upon at all, but is 


accountant 
his 


should be, to the 


System to 


left, as it 


who is to install a meet 


There are six chapters 
General 


Costs,” 


specific needs 
Chapter I, “Interlocking 
acters Charges with Piece 
of the growth of cost accounting, the ex- 
tent and complexity of cost finding, an 


Char- 


treats 


analysis of costs and selling price, and 
the importance of a properly apportioned 
In Chapter IT the dis 
to individual jobs is 


expense account 
tributing of expensé 

discussed; three common methods of fix- 
ing the incidence of expense burdens are 
described, analyzed and 


of uns 


shown to present 
elements litability These three 


percentage-on-wages 


methods are 
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method, and 
statement 


method, the hourly-burden 
the machine-rate method. A 
is given of the author’s successful plan 
that considers a shop as an assemblage of 
production centers. The following chap- 
ters amplify this approved method, show 
and set forth the ad 
[hese chapter head- 


Rate 


its application, 
vantages of its use 
The Scientific 


ings are: Machine 


and the Supplementary Rate, Classifica- 
tion and Dissection of Shop Charges, 
Mass Production and the New Machine 
Rate, Apportionment of Office and Sell 


ing Expense 


DESIGN By Nicolson and Smith 


ges; 255 illustrations; 


LATHE 


402 6x1o-inch pa 


indexed Longmans, Green & ( 
New York City. Price, $6 
The substance of this extensive and 
elaborate treatise, on the kinematical and 


iples governing the con 
] 


struction of meta 


dynamical prince 
rning lathes, has been 
published in large part in the columns of 
The Engineer, of Le 


cles are so well known, 


mndon [hose agti 
and have bee n so 
frequently abstracted and referred to by 


the technical press, that a detailed review 


of this work is unnecessary. Three lines 
of investigation and analysis were fol- 
lowed in preparing its material: First, 


experiments upon the durability of tool 


steels; second, researches upon the cutting 
forces acting upon lathe tools; and third, 
data and particulars collected from prac- 
tice. The latter are drawn not only from 
English sources, but also from American 


The 


great 


been done with 
the 


have been deduced with great elaboration 


research work has 


thoroughness, and conclusions 
Mathematical expressions in the nature of 
formulas or equations have been derived 
for all of the important, and some of the 
of lathe 


It should he stated, however, that these 


unimportant, elements mechanism 


are worked out with a spirit of perfect 
estab 


different 


asses of work. In 


thoroughness, and an attempt to 


lish consistency f lathes of 


sizes and for different cl 
analyzing current practice there are some 
points with which we must differ radically, 
because of our American viewpoint. The 
is the sweeping 


most noticeable of these 


denunciation of the American 


V bed. We quote “The 


ment in inverted 


inverted 
only valid argu- 
V’s is in 


idvanced under (c), namely, 


favor of our 


opinion that 


that the operator cannot sit upon them. 
It occurs to us, however, to suggest that 
this might be obviated in the case of flat 


guides by lving wooden boards 


f 


tor 
on 
I 


armed with Swedish nails inverted, and in- 


sisting upon their being kept upon the 
flat bed.” The spirit shown in that para 
graph is narrow in the extré The 
universal adoption of tl nv 1 V’s by 
American uildet S lent proo! t 
T ir utilit I t] UuIrpose intended 
Taking t vork all ll, American en 
gine-lat builders will be surprised at, 

should be congratulated for, the ex 
cellenc f their products in view of their 


lack of a detailed elaborate analysis of 
engine-lathe pre- 


sented by Doctor Nicolson and Mr. Smith. 


Henry Wallace Caldwell 


design, such as is here 


Henry Wallace Caldwell, president of 
H. W. Caldwell & Son Company, of 
Chicago, Illinois, died December 22 at 
Redlands, California 

Mr. Caldwell had been an invalid for a 
number of years and had taken up his 
esidence in California in the hope of im 
proving his_healti He was born in 
Bath <¢ t Kentucky, in 1843, and left 

llege to « st during t Civil War. Al 
t oh at the time very voung, he attained 
the rank of lieutenant in Company B, 
Tenth Kentucky Cavalry and saw service 
in Kentuck nd ‘| nesse¢ At the close 
of the war he moved to _ Indianapolis, 
Indiana, and engaged in business there He 
was for a number of years general super 
intendent of the Indiana State Board of 
Agriculture and in this capacity had 
charge of the erection of the exposition 
buildings at the State fair grounds, these 
being among the first buildings of that 


erected in the United States 
He afterward engaged in the grain-ele- 
interested in 


class that were 


vator business and became 
the mechanical devices used in such plants 
His particular attention was directed to 
means of 


efforts es- 


the transportation of grain by 
and he tu 
the improvement of the screw 


then a 


conveyers rned his 


pecially to 
which was 


or spiral conveyer, 


very crude device and ordinarily manu- 
factured by hand by millwrights 
Mr. Caldwell patented and commenced 


the manufacture of the Caldwell conveyer 


and for 33 vears his name has been as- 
sociated with the manufacture of this 
special type of apparatus While con 
tinuing the manufacture and sale of the 


screw conveyer, he also engaged in the 


building of grain clevators, moving from 
Indianapolis to St. Louis in 1876. After 
several years the grain-elevator contract 


ing department was discontinued and Mr 


Caldwell gave his entire attention to the 
manufacture of w conveyers and other 
machinery for the conveying and elevating 


of materials and the transmission of power 


In 1881 he moved to Chicago and the 
history of the business has been one of 
steady growth ever since In 1892 the 


business was incorporated and his sons, 


Frank C. and Oliver N. Caldwell became 

ociated with hin 

Mr. Caldwell w narried in 186s to 
Han A N h, wl death ed 
eight 1 [ .ddition tw 
sons mentioned e€ 1s survived his 
daughters Julia ¢ Caldwell and Mrs 
Dwight M. Swobe, who reside in California 

Mr. Caldwell’s long-continued connec 
tion with the nufacture of vari inds 
I met Te the l re prop 1S 
to which tl ens has grow 1¢ 
him I t ou the 
TT ichit ] 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


is of extremely heavy construction, with 


A Heavy Axle Lathe with Caen Baving ai ixiliary bearing on a : , 
thi } lv | tl cross girths forming a box section, and in 


rd wav cast o1 e bed directly beneath 





onstant Speed Drive th any addition having a web through the center. 


thrust due to the rack pinion or other The ends of the bed are cut away to fa- 


[he general appearance of this lathe ts train cilitate the removal of the tailstocks, and 
irly shown in Fig. 1, the geared head The gear box and method of driving the in addition to the front and rear V, there 
head is seen in Fig. 2, the drive being is an inner flat track and a 45-degree bevel 


being at the extreme left of the bed, the 
i constant-speed pulley-or motor and for an extra carriage bearing 


ixle driving head in the center, one tail- fron 
tock having a fixed spindle while the the feed gearing being directly connected rhe drive is through all-steel gears run- 


is adjustable and the two carriages, with the main drive, as shown The bed ning in oj 


l, and the main driving gear in 








nd 
— 

















Fle I HEAVY CONSTANT-SPEED DRIVING-AXLE LATHI 


























‘RIVING GEARS EXPOSED ; \ILSTOCK AND CARRIAGE 
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the center head has a double bearing as 
has the pinion which drives it lhe work 
is driven by a heavy compensating drive 
secured to the vea in th center fhe id ind 
having steel base projections for engaging 
the dogs fastened 1 the axle 

Fig. 4 gives good idea of the solid 
‘onstruction of the carriage, which is of 


the double-wall type so that all gearing 1s 
supported at each end of tts shatt Dhe 
speed of the splined feed rod is controlled 


box so as to give three 


by a change-g« a 
feeds, which may be changed without 
stopping the lath« [he support of the 
carriage by so many bearing surfaces 1s 
the result of experience with this class of 
work for, in addition to the heavy stress 
due to the turning tool, many axle bear 
ings are finished by a heavy steel roll or 
burnisher which compresses the surface of 
the bearings, and at the same time imposes 
a very heavy strain on the carriage 

The tailstock is of exceptionally heavy 
} 


ved 


design, and is rigidly clamped to the 




















Fit j I S OF CARRIAGI APRON 

















= INS N LSTOCK 
y the tour ! Its working « 
the eavy strap beneatl In addition 
this e p wl dog s Wn ctw 
the strap, engages in a rack which 1s 
cast 1n the bed and t nds to releve t] 
lamping bolt of the excessive end thrust 
wo heavv clamps are used for nding 
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Large Screw-driving Machine 


e “cold bend” 





manufacturers 


lis requires only 1] 





> = 


weet 

















establishment, 




















vs 








oY 
A Large Hack Saw 
1 diffe the 

S er b in liding head 
v arrie \ 1 l lines 
The whol rd ri\ by the geared 
connectior The feed is by gravity, 
t! e bei ( rweizhted, as 
indicated. Bla into the ma 
chine wi f teetl er forward o1 
bacl \f ¢ i lt of 
bla eversing v1 fran 
t] é | d wit 
e 

n ( ped wit i pump 
f b t ( ir being in th 
lk ut tic knockofi when 
tl I | 1 cu They ré 
made by the D1 nd Saw il Stamping 


“2s 
a 


Wor Buffalo, 
Shaving and Thread Rolling 
Tools for the Automatic 


Screw Machine 


Phe 
h 


tools 


two interest 
National Acm« 
Manufacturing Company, Cleveland, Ohio, 
for 
Fig 
rolling device on the top slides of the ma 


and 


illustrations 


represent 


ing made by the 


use on its automatic screw machin 


t shows a shaving tool and a thread 


chine, Fig. 2 shows more cl 
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threading roller and the work before and 
after threading [he shaving tool con- 
sists of a holder carrying a rest and a 
cutting blad The holder is pivoted to 
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once set, and as the pivotal action permits 
the device to find its own center, the work 
produced is of exceptional accuracy and 
of finish [he method of adjust- 


de gree 


ing the tool will be understood fully upon 

















allow the rest and cutter to find their own 

center. As the distance between shaving inspection of the engraving. 

tool and rest is positive when the tool 1s The threading device consists of a 
~y 
»~ 

FIG. I. SHAVING AND THREAD-ROLLING TOOLS IN THE ACME AUTOMATIC SCREW MACHINI 





-——— 

















threading roll carried by a holder attached 


to the top slide. The tool is especially 


adapted to rolling threads at the rear of 
of course, it 


a shoulder, although, 


also he 


may 


run on the end of a piece where a 




















2 Hit | EAD ROI \ND THE WORK 
bE} I \FTEI THREADING 
IK lk d rily ¢ used Fig ~ §n VS 
tvpical piece of work requiring a thread 
mn Scie Tas ilder where t S 
l s1 lil ) 1 betw } 
? piece end f 
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A Shaft Turning Lathe ened steel lapel dg shown, in ilte paee ~- I lesired p ] is, 


; slides that ar stable tor diameter, ind at ically hd w 
[his may be called a special form ot nd above ther rolier rests, Triag 
engine lathe for increasing the output on pinned at th I having the long big 
} 1 1 1 } > rit ' , ¢ ; I} > t | mn t rit 
plain turning or threading work, and on side bearing steadiness 1 hese StOCR, Hl W © Spee oa 


certain work will it is claimed, do the are also adjustabl lependent of the away at the back t low the tools to pass 


work of five or six regular lathes. It is tools This rollet st, after being clear byt tailstock. The handwheel has 





























practically a regular 16-inch Prentice lowered into positior torced under the also been moved down out of the nter 
. lathe with its geared head, but fitted into ledge at the right, which makes it very for this purpos: \fter setting the tools 
a special carriage and tailstock, and has a_ rigid and also insur its being brought f . Ide e carriage 

FIG. I. FRONT VIEW OF SPECIA ARRTAGE FIG. 2 E OF K FI \RRIAGI \ILSTOCK 





feed rod and lead rew tor threaded into the right positi \ run behind 1 | that the 
work. the smallest chip wiil pr t i Mis leading tool n tal t it Che 
, The new carriage is shown in Fig. 1, locked in plac The rolls may be fast it in the tailstock allows tools set to 


1s equipped with two tool blocks which, it ened at either side so as to always follow. turn diameters as smal! 3/16 inch to 
. 
will be seen, are at the back, leaving the the cut directly, this combination of tools pass by 


front perfectly clear except as the roller nd rollers making what 1s practically a Fig. 4 gives an idea of 1 ise of four 


rests are brought down as shown at the heavy box tool tool block na ws how the lubricant 


right. The tools are held rigidly by hard Another tool s on the cross is forced to « tool independently of 


el i is It i ( pe 




















= fs = I <a the back tools mort learly this brings Samples ot work dor m this lathe, 
~ t 
tn FY . . : the carriage hrid + +] left inc lof plain turning. | 7 numerane diameters 
he carriage bridg he | instead of plain Ing, ving diameters, 
— oe ote oo . . . : : 
— ™ the center, whi enables Imost the shoulders and collars, show remarkably 
- ve . 9 , P ¢ ° 9 e 
| whole carriage 1 re ru vy the tail quick time in ndred lots, which is, of 
A stock. The various tool blocks are cours he only way to get an idea of 
clamped rigidly by 1 packing screws, what a machi n really do. Some of 
7 » ——— Ty 
7 | r 
ESSE ata F i } 
: Ota tle. —O06—-nate 16% , 
| 
; 6% 
Ld ' 
= : to 
= one 19% on — 414 —on] 
s wy d 
Cc 























FI j SOM F THE WORK DONE FI 5. SHAFT TURNIN \THI 











28 
thes hown in Fig. 5; A, averaging 
13 mir B, 11 minutes; C, 12’ min- 
te 1), 4 minutes, all in lots of 100 
piece 

The lathe is mad by the Prentice 


Mass 


Company, Worcester, 





An Automatic Vise 





[his differs from the usual rapid-adjust 


vise in that the quick-acting feature is 


Ing 
not for saving time in moving the jaws for 
for clamping 


a considerable distance, but 


“he work automatically without touching 
the vis ew. The vise is adjusted in the 
regular way for the first piece of work, 
end after this is finished, a pressure on 
e treadle releases the niece. The work 
then puts in her piece of work, 
leas t treadl nd the rk is 
per t ] efore 
complished by the construction 
\ 1 2 id 3 In these the 
v and bar are removed, show 
y heavy spring around the screw, 
the nu and the wedges B and ¢ Che 
ri bear between the end of the vise 
body and the square stop nut at the right 
Whe e treadle is pulled down, block 
ve lown out of the way and C 
for e nut 4 so as to open the jaws 
enou to remove the work, compressing 
e spring as it does so. When the new 
ece of work is put in and the treadle 
leased, ( es up and allows A to be 


drawn back by the while B locks 


thus enabling it to handle du- 


spring 


it in place, 


plicate pieces very quickly. It is substan- 
tially made, with a swivel or plain base, 
by the Quick Automatic Vise Company, 


230 Mill Street Rochester, N. 7. 
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A Heavy Thread Rolling Machine 


This has been designed for handling 


bolts up to 1 inch in diameter which re 
quire a machine of the heavy construction 
shown, being geared, and- having a fly- 


Wear- 
ing surfaces are made of large proportions 
alinement 


wheel to insure its steady running 


to aid in maintaining accurate 


of dies, the die slide being unusually long 
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A New Coining Press 


While this has the same general appear- 


ance as most coining presses there are sev- 
eral features in the design which are new. 
The toggle mechanism is below instead of 
above the dies, and 
fastened to the bed by the ball j int at the 


bottom, works through the table and ejects 


the ejector rod, 


the coin as the ram descends 


near 








bank of hardened rollers 


Whitworth quick return, 


and backed 
The 


which increases the output but still allows 


crank has 
ample time for feeding. It runs 35 strokes 
ind weighs 18,000 pounds, being 


National Machinery ( 


a minute 
built by the company, 


Tiffin, Ohio 


























Fn noennceoas ene: 





THREAD ROLLING 





MACHINE 


The upper die is held in a swinging 
head which can be unlocked by the lever 
at the left and swung up at right angles 
by the lever at the right. This allows fr« 


quent inspection of the upper die without 
loss of 
he 
and quickly. 


Instead of 


time in removing or adjusting 


lower die can also be removed easily 


inserting a bar in the holes 


move it around for 


teeth are cut in the 


in the flywheel to 
hand adjustment, gear 


balance wheel and the pinion on the hand 





















VY PIECE 


COINING 


PRESS 


A NEW 




















or 


he 
nd 


a 
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wheel, which can be slipped into mesh 
when desired, allows easy and accurate ad 


justment. The press has a die adjustment 
by means of a heavy wedge, shown just 
above the swinging head. The upper di 
head is supported by a stiff spring which 
can be adjusted to just take the weight 
of the head in setting the dies, or to hold 
the head firmly in place 

\ new feeding mechanism has been in 
troduced which, while extremely simple, 
prevents the possibility of two blanks get 
ting between the dies at once and also 
positively removes the coins until the last 
one is reached; this remaining between the 
dies to protect them. 

\n interesting fact in this connection is 
the time required for the metal to flow 


into all portions of the dic \ press com 


ing silver dollars must run slower than 
me for dimes, as more metal is being 
operated on his press can be run from 
0 to 120 revolutions per minute by the 
motor shown, and exerts a pressure of 
250 tons. [{t is next to the largest coining 
press 
pany, Bridgeton, N. J., and was recently 


nuit by the Ferracute Machine Com 


shipped to a foreign mint. 





Personal* 


\. W. Watkins joined the Manning, 
Maxwell & Moore forces on the first of 
the year and will represent his company 
in the New York district. 

Nino Fabris, engineer of the Rome 
branch of Alfred H. Schiitte after a short 
stay in this country, during which he mar 
ried an American girl, sailed for home 
January 5 

lf. A. Seeger, for the past four years 
superintendent of the Southern Well 
Works Company, Chattanooga, Teun., has 
resigned his position, and expects to re- 
turn to southeast Texas 

Arthur L 
industrial and furnace engineer, has be 
come actively associated with the Rock- 
well Furnace Company, New York City, 
Mr. Stevens will devote 


Stevens, well known as an 


since January 1 
his time to following up the work of his 
company in placing in the market a com 
plete line of furnaces for industrial pur- 


poses 





Obituary 


Samuel A. Johnson, for a long time 
connected with the Baldwin Locomotiv: 
Works, and father of Alba Johnson, of 
that company, died December 29. Mr 
Johnson was born in Maine 84 years ago 
and became associated with the Baldwin 
Locomotive Works in the seventies, wher 
he remained for 25 years. 

\chille L 
inventor, and founder of the Kensington 


Archambault, engineer and 


Engine Company, of Philadelphia, died 


*Items for this column are solicited. 
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at his home in that city December 28, aged 
87 vears. Early in life Mr. Archambault 
displayed mechanical ability and brought 
out several inventions of much import 
ance In a small machine shop he built 
the first small portable engines, and their 
success formed the foundation of the 
Kensington Engine Company. Mr. Arch 
ambault bears the distinction of having 
built the first steam yvacht in American 
waters, and was the recipient of a medal 
from the Franklin Institute in honor of 


his inventions. 





Business Items 


Schuchardt & Schutte, Ne Yo Cit | 
Miiller manage! | 
141 Cedar street to 00 West street 


Posters have bee! piaced i \W 
house air brake plant Wilmerding ear Pitt 
burg announcing i ( eZ“ 
the ne ear the ‘ esulmit vor} 
rhe notice applies to the employees o 
shops and the 1 ere sore 


have been emploved o sho 





Want Advertisements 


Rate 25 cents per line for each insertion 
thout sir words make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
wcek’s issue insiwers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will be destroyed 
without notice No information given by us 
regarding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents Only bona fide 
advertisements inserted under this heading 
No advertising accepted from any agency, 
association or individual charging a fee for 
“registration,” or a commission on wadqes 

of successful applicants for situations 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Pa 

Test indicators H. A. Lowe, Cleveland, O 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MAcH 

Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Hl 

Draftsmen put in a requisition for my 
parallel device; $2.50 Fr. G. Hobart, Be 
loit, Wis. 

Light fine machinery to order: models and 
electrical work specialty E. O. Chase, New 
ark, N. J 

Machinery built to order; up-to-date plant 
Write trunswick Refrigerating Co., New 
Brunswick, N. J 

Special machinery accurately built. Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, . 

Machines designed automatic, special 
Practical working drawings. C. W. Pitman, 
3519 Frankford Ave., Philadelphia, Pa 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co... Amsterdam \ 

For rent, in best part of Manhattan, first 
class general construction and machine shop, 
also large storage room Apply on premises, 
S Hlealey Co., 650 West Sist St... New York 

Lathe and machine work of every descrip 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings. The 
Sipp Electric and Machine ¢ Paterson, N. J 

\ large English firm of machine tool im 


porters having showrooms and offices — in 
Great Britain, Frane Italv and Japan, is 
wanting good agencies for machine tools 
n kinds Apply Box 18%, AMER. Macn 


A first-class mechanical engineer wants 
parties to take up the manutacture of gaso 


lene traction engines Will Tturnish plans 
alone, or plans and services to build and 
dispose of product Box S11, AME! Macu 

New patent laws A firm of high-class ma 


chine toolmakers with modern plant ‘includ 


ing foundry) are prepared to undertake the 
manufacture of suitable patented specialties 
on behalf of foreign patentees who are de 
sirous of complying with the new patent 
laws Roberts Bros., Dukintield, Manchester, 
ingland 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Hallen 
beck building, 497-505 Pearl street, Borough 
of Manhattan, New York City, N. Y., on Tues 
day, January 26, 1909, at 12 o'clock noon 

Dated, New York City, December 19th, 
1908 Robert McKean, Secretary 


Situations Wanted 


(lassification ndicates present aQddrese of 
tine iothing else 
CONNECTICU 
| wish to correspond with any company 
desiring the services of a progressive and up 


date manufacturing superintendent Box 
S15, AMERICAN MACHINIS1 

Screw machine toreman; hand or auto 

tic wide experienc ill machines; Brown 
& Sharpe nd National-Acme automatic ex 
| t svstematizet cost reducer Aut 


yn 
AMERICAN MACHIINIS’ 


Practical mechanic with 15 years’ exper 
ence as superintendent on small and medium 
duplicate munufacturing desires position 

ndling of to 100 men; can design special 

ols tor cheap and rapid production: hustler 
and originator, salary moderats Address Box 


S14 AMERICAN MACHINI 


ILLINOIS 
Superintendent mechanica expert aup 
cate machinery preferred; 25 years expe! 
ence reference gilt edge Box SOD (nM \l 
rool room foreman desires chang: first 
class on tools for adding machines, cash reg 
isters and typewriters tox Tt Am. Macu 
IOWA 
Superintendent or general foreman 17 
vears' machine shop experience, S& years 


dratting; expert in steam and electric hoist 
ing engines and general machine work: can 
hundle men to advantage and produce re 
sults Box S809, AMERICAN MACHINIS1 
MASSACHUSETTS 


Wanted Position as manager or manager's 
assistant in machine shop; thirteen years 
experience. Can bring a very desirable manu 
facturing business Box 778, AMER. Macu 

NEW JERSEY 

An inventive, thorough broadly experi 
enced mechanic, practical toolmaker: an ot 
gunizer, proven ability wants change; re 
sponsible position. Reliable firms only ‘Abil 
ity.”” AMERICAN MACHINIS' 

Young man, machinist-toolmaker, steady, 
first-class references, desires position as out 
side repairman for first-class typewriter com 
pany; New York or vicinity Address “Type 
writer,” AMERICAN MACHINIS1 

Wanted—-Position as superintendent by one 
who has worked up from the bench; having 
had 20 years’ experience along the line of 
type-casting machines, typewriters, electrical 
instruments and tools for interchangeable 
work; open for engagement Feb. 1, 1909 


Address Ambitious AMERICAN MACHINIST 
NEW YORK 
Expert tool designer desires change Ten 


vears' experience on tools, jigs and fixtures 
tox 767, AMERICAN MACHINIS1T 

Patternmake! typewriter models and fix 
tures a specialty Job shop experience Rox 
SO2, AMERICAN MACHINIS1 

First-class draftsman, technical education, 
(crliss or high-speed engines, wants position 
Rox S16, AMERICAN MACHINIS1 

lbraftsman, 6 vears’ experience, general and 
automatic machinery; also 3 years’ practical 
shop experience Box S12, Asser. MACHINIS’ 


Draftsman mechanica engineer, seven 
years’ experience with large concerns; first 
ass layout and detaile: wants position. 


Box TOS, AMERICAN MACHINIS1 
Automatic machines making and assembling 
metal and paper parts cheaper Mechanical 
engineet! long experience, desires position to 
‘Automatic, Am. M 


design and build same 


Designet ize 30 wide experience, special 
nd automatic machinery experimental de 
sign, tools, iixtures ible man ocation, New 
York City Box 7TH, AMERICAN MACHINIST 

High-crade designet 14 vears' broad shop 
nd office expe 1 heavy machine tools 
automatic machinery, hydraulics, electri 
hinery Pechnica original, resourcefu 
ventive ability te a high degree; successful 
handler of men Superior,” AMER. MACH 


Mechanical engineer is open for engagement 





40 
as superintendent, master mechanic or gen 
eral foreman; technical education; large ex 
perience as designer and manufacturer of in 
terchangeable machinery, sheet metal goods 
electric instruments, typewriters, et 30x 
804, AMERICAN MACHINIS1 


OHIO 
Thoroughly competent and reliable pattern 


maker; 832; desires position with good firm. 
Sox S01, AMERICAN MACHINIST. 
Superintendent, chief engineer and de 

signer, twelve years’ practical experience, 


thoroughly versed in best shop practice; exec 


utive ability, and an inventor; prefer sinall 
company that wants to improve their line; 
any locality $ox 810, AMER. MACHINIST 
OREGON 

Master mechanic, responsible, wide-awake 
man, extensive and varied experience con 
structing smelting, power and _ printing 
plants, steel works, railroads, rolling, cement 
and other mills, also manufacturing heavy 
and light machinery in the States, Canada, 
South America and Germany; age 40 s0x 
720, St. Johns, Oregon 

PENNSYLVANIA 

A first-class mechanic wants a position as 
experimenter where skill is required Box 
817, AMERICAN MACHINIS1 

Position of responsibility wanted: 13 years’ 
experience in steel foundry and pattern 
shops references on demand tox = S06, 
AMERICAN MACHINIST 

Cost expert, systematizer and chief drafts 
man: 12 years’ experience; will be open for 
position after March 1: technical graduate 


AMERICAN MACHINIST. 


Help Wanted 


fox &O0O 


AMERICAN MACHINIST 


Slaysman & Co, 71S 


Md 
MASSACHUSETTS 
Wanted—tFirst-class, high grade mechanica] 
inspector experienced on medium and large 
work. None but the best need apply. “E. G.,” 
AMERICAN MACHINIST. 
Wanted — Mechanical draftsman, accus 
tomed to medium size machine tool work. 
None other than a first-class man capable of 


particulars, 
St., Baltimore, 


full 
Pratt 


with 
East 


taking charge of a few men need apply 

Reply, stating age, experience, etc., to P. O 

Box 632, Springtield, Mass 
Wanted—Foreman for tool and repair de 


mechanic with experience in 
and forming tools, and 
doing repair work on general machinery 
State age, experience and wages expected 
Lox 781, AMERICAN MACHINIST 
Wanted—Man in office of gear cutting shop 
general assistant to manager; must have 
mechanical judgment, and be quick at 
One experienced in gear business 
State age, experience and salary 
expected. Box 782, AMERICAN MACHINIST 
Wanted—-In Massachusetts, foreman for 
brass foundry employing about 25 men; must 
be thoroughly competent on machine bench 
and floor molding, and understand all 
branches of brass foundry work, especially in 


partment; good 


making cutters, hobs 


as 
good 
figures 

preferred. 


light brass and composition castings both 
plain and ornamental, much of which is 
similar to chandelier and ornamental lamp 
and cash register work Castings must be 
sharp and clean and present nice, rich yel 
low and red brass color when dipped and 
polished Give detail experience; references ; 
yeur idea of operating foundry and salary 
expected sox S803, AMERICAN MACHINIST. 


MICHIGAN 
Foreman wanted by machine shop making 


January 7, 1909. 


Experienced lathe hand on light and heavy 
work, accustomed to piece work or premium 
system, for a working lathe “‘Boss” to be re 
sponsible for the work of eight or ten lathe 
hands. $3.50 for 9-hour day, and steady work 


for the right man. tox SOS, AMER. MACH. 
NEW YORK 
Wanted—Detail draftsman who is quick, 


neat and reliable on making drawings from 
existing medium size machines State detail 
experience, age. wages and where employed 
Niagara Machine and Tool Works, Buffalo, 
am 2 


OHI0 
Toolmaker; one competent to make tools 
for rolling and drawing sheet metal Box 
791, AMERICAN MACHINIST 
Wanted—Designer and draftsman experi 


enced on sheet-metal working machinery and 
automatic feeds for same; state experience 
and salary expected. Box 815, AM. MACH. 
WISCONSIN 
Shop superintendent wanted in the manu 
facture of lubricating specialties. Must have 
ability to get up new designs. State experi- 
ence and salary expected. Box 762, Am. M. 
FOREIGN 
Wanted—Capable engineer, with 
education and mill experience for good 
permanent situation at rolling mill in the 
middle of Sweden Apply, stating full par 
ticulars of age, education, experience, salary 
wanted, and inclosing copies of testimonials 
to “Rolling Mill Engineer,” care of 8S 
Gumealii Annonsbyra, Stockholm, Sweden 


For Sale 


technical 
and 


























high-class machinery, employing about 5v 
Classification indicates present address of men; must be capable and experienced, able 
advertiser, nothing else to handle men to advantage; state experi 
INDIANA a age = ——— Address Box Twenty volumes | A MERICAN MACHINIS1 
Wanted—tTwo inspectors, two grinders, six a ‘ aes ee 3 : _ Volumes 11 to 31 inclusive R. M. Clough, 
‘ —— Wanted —General foreman of machine work relland, Conn 
lathe men, two toolmakers, one foreman, four 1, hoile P i adiator . M: ill ‘ : 
machinists. all for work on gasclene motors 7 et See eee See een For Sale—One-half interest in machine 
Good wages. Box 666, AMER. MACHINIST be in charge over department foremen and shop, doing nice business, located in Central, 
ae ’ eerie m must have good executive ability; must be @ yieh Partner must be able to take charge 
Wanted I'wo <A-l Jones: & Lamson opel first-class mechanic and must be able to pro- of shop Address Box S07. AMER. MACH 
ators as assistants to foreman, to set up ma duce the best possible results Give age, ex ‘ . - 
chines and keep tools in condition; perma perience and references. Box 779, AM. MAcH _ For Sale—aA solid brick, steel construction, 
nent position at 50c. per hour If you are NEW JERSEY fuctory building, with 7% acres of land near 
not thoroughly capable, do not apply. Max * JERSE ; Chicago Now unoccupied. Size 110x541 
well-Briscoe Motor Co., New Castle, Ind Wanted—Draftsman on special machinery; Suitable for iron working business. Has en 
MARYLAND e must have shop and drawing room experi gine, boilers, dynamos, etc. Most favorable 
a ; ence. Man with executive ability preferred prices and terms will be given. Chicago High 
Wanted—Draftsman familiar with air State age, experience and give reference and lands Association, 1315 Wells Building, Mil 
compressor and steam-engine work Address salary. Box 788, AMERICAN MACHINIST waukee, Wis 
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Detachable and Riveted 
Roller Chains. 


All popular sizes. 








New ‘Whitney’ Quiet Chain PATENTED 
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Latest Improved 
“Whitney” 
CHAIN BELT 


is a great success 
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many purposes. 
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This New Vertical Universal High Speed Milling At- 
tachment makes the ‘‘Whitney’’ Hand Miller one of the 
most complete and desirable tools on the market fora 
wide range of work. 





If you are not taking advantage of the Woodruff Patent System of Keying 
it will pay you to investigate. Better results and greater saving in cost. We 
carry 95 regular sizes of Keys and Cutters in stock for immediate delivery. 


THE WHITNEY MFG. CO., 


HARTFORD, CONN. 
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dence, R. I Union Mfg. Co., New Britain, Conn City, N. J Niles-Bement-Pond Co., New York. 
Carborundum Co Niagara Falls Union Twist Drill Co., Athol, Mass. Schieren Co., Chas. A., New York. Sellers & Co., Inc., Wm., Phila., Pa. 
a. 2 Wilmarth & Morman Co., Grand Shultz Belting Co., St. Louis, Mo. Watson-Stillman Co., New York. 
Dickinson, Thos. L., New York Rapids, Mich Smooth-On Mfg. Co., Jersey City, 
Norton Co., Worcester, Mass a Bending Machines, Plate 
Safety Emery Wheel Co., Spring Barrels, Steel : : 
field. O Belt Fasteners Niles- Bement-Pond Co., New York. 
Vitrified, Wheel Co., Westfield, Mass Lyon Metallic Mfg. Co., Aurora, Ill Prentiss Tool & Supply Co., New 
Bristol Co., Waterbury, Conn. or 
Air Lifts Bars, Boring Greene, Tweed & Co.. New York Sellers & Co., Inc., Wm., Philadel- 


Ingersoll-Rand Co New York 


Alundum 
Wheels 


see Grinding 


Arbor Presses 

Barnes Co., W. F. 
Ii! 

Marshall & Huschart Machinery Co 
Chicago, 


«& John, Rockford 


Niles-Bement-Pond Co New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Arbors 

Cleveland Twist Drill Co., Cleveland 
0 

Cochrane-Bly Co Rochester, N. Y,. 

Morst Iwist Drill & Machine Co 
New Bedford, Mass 


Pratt Chuck Co., Frankfort, N. Y. 





Beaman & Smith Co., Prov., R. I 
Cleveland Twist Drill Co., Cleveland, 
.) 


Elmes Engineering Works, Chas. | 
Chicago, Ul 

Krieger Tool & Mfg. Co., Chicago, 
lil 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

Underwood Co., H. B Philadelphia, 

tea Va 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk Downs, 

ass 
Hess-Bright Mfg. Co., Philadelphia, 


Pa 
Hyatt Roller Bearing Co., Harrison, 
J 





Belt Filler 


Chas. A., 
Belting Co., St 


New York 
Louis, Mo. 


Schieren Co., 
Shultz 


Smooth-On Mfg. Co., Jersey City, 

Belt Lacing Machines 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa 

Belt Shifters 

rhe L. & D. Co., Boston, Mass 

Belting, Leather 

Chicago Raw Hide Mfg. Co.. Chi- 


cago, Ill 
Schieren Co., Chas. A.,. New York, 
Shultz Belting Co., St. Louis. Mo 





phia, Pa 

loledo Machine & Tool Co., 
Ohio 

Whitcomb-Blaisdell Machine 
Co.. Worcester, Mass 


roledo, 
Tool 


Bending Machines, Power 


Bertsch & Co : 
Long «& 
Ohio 


Cambridge City, Ind. 
Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Win., Philadel- 
phia, Pa 

Swaine Mfg. Co., Fred. J., St Louis, 
Mo 


Bending Tools, Hand 


Estep & Dolan, Sandwich, Ill. 
Wallace Supply Co., Chicago, Ill 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.I., U.S.A. 


a 


ae Me (a — = 
a ~ — " -_ . 
= — 


THE SPINDLE 


A Vital Part In A B. & S. Constant Speed 
Drive Milling Machine 


It is Massive, Strong and Amply Proportioned, Capable of Transmitting all the 
Power the Belt will Deliver Without Being Affected by the Bending and T wist- 
ing Straios to which a Spindle of this Nature is Necessarily Subjected 
IT IS MADE FROM HAMMERED, CRUCIBLE STEEL—a strong, 
close grained steel, which affords smooth running and excellent wearing 

qualities. 

THE BOXES are solid, heavy and long, made from a special bearing 
bronze that has been found best adapted to heavy service. 

AN EFFICIENT METHOD FOR LUBRICATION is furnished by means 
of large reservoirs cast in the frame of the machine. 

EASY MEANS FOR TAKING UP WEAR are provided; wear of either 
bearing can be compensated for without disturbing the adjustment of 
the other. 

RECESS IN END gives greater strength for heavy cuts than slot across. 
ALL GEARS of exceptionally large diameter, wide face and coarse pitch 
in comparison to their duty. 

An important feature. 


All Speed Changing Gears of Hardened Steel. The Value 
of this Feature no Authority will Dispste. 


STUDY THE CUT, SEE BACK COVER. 
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Blanks, Nut and Screw = and Drilling Ma- | Castings, Die Molded Chucks, Drill—Continued. 
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Cleveland, Ohio Niles-Bement-Pond Co., Ne York | Franklin Mfg. Co., H. H., Syracuse, Whiton Mach. Co., D. E., New Lon- 
Prentiss Tool & Supply Co., New | N. ¥ don, Conn 
Blocks, Chain York Wiley & Russell Mfg. Co., Greer 
See Hoists, Hand Rockford Drilling Mach. Co., Rock- | Castings, Iron tield. Mass = 4 “9 ee 
ford, Ill 
Blocks, Die Sellers & Cx ne.. Wn ‘hiladel- | Birdsboro Steel Fdry. & Mach. Co. ‘huc 
Nicholson & Co., W. H., Wilke "pile _ ve ieee Birdsboro, Pa a oe 
‘Barr Pa Stow Mfg. Co.. Binghamton, N. Y. Buffalo Fdry. & Mach. Co., Buffalo, Cincinnati Chuck Co., Cincinnati, O. 
Universal Boring Mach. Co., Hudson Be Bs ( ushman ¢ huck Co., Hartford, Conn. 
Blowers Mass Cell Drier Machine Co raunton Gisholt Mach ‘ 0.,,;Madison, Wis. 
American Gas Furnace Co New | Vandyck Churehill Co., Ne Yo! — Hoggson & Pettis Mfg. Co., New 
York Whitcomb-Blaisdell Mach. Tool Co Erie Foundry Co., Erie, Pa Haven, Conn. 
Chicago Flexible shait Co., Chicago, Worcester, Mass — aediniiaieeaaeian — -—- ? Son Co., E., é Windsor 
Li 2 aa . P ont zocks, Conn. 
teamed Electric Co., New Yor! Boring and Turning Mills, Taylor & Fenn Co Hartford. Conn Niles-Bement-Pond Co., New York. 
Niles- Beme nt-Pond Co., New York Vertical . . ’ Pratt Chuck Co., Frankfort, N. # 
Roth Bros. & Co., Chicago, III American Tool Works Co., Cin., O. | C@stings, Steel Reel —— Drill Chuck Go., 
Sturtevant Co., B. I Hyde Par} Baker Bros., Toledo, O Birdsboro Stee a Elmira, N.Y. ; 
— Baush Mach. Tool Co.. Springfield cones ~ Fdry. & Mach . kina Chuck Co., New Britain, 
Mass ’ . ; onn. 
Blue Print Machines Betts Mach. ¢ Wilmington, Del Union Mfg. Co., New Britain, Cc 
+a . _ TUNEtO . Cast Iron Brazin oe . a, oan. 
Keuffel & Esser Co., Hoboken N. J Bullard Mach. Tool Co., Bridgeport, - ad Whiton Mach. Co., D. E., New Lon- 
Blue Print Paper —— M } | Industrial Oxygen Co., New York. don, Conn. 
4 4 Colburn ach. Tool Co ranklin, . 
Keuffel & Esser Co., Hoboken, N. J Pa Cement, Cast Steel Chucks, Planer 
E. J. Flather Mfg. Co., Nashua, N. H Clark Cast Steel Cement Co helton Cincinnati Planer Cc ; 
. —_ : ; ark Cast Steel I tCo., 5 ' ‘ i »., Cincinnati, ©. 
Bolt and Nut Machinery Gisholt Mach. Co., Madison, Wis Conn. Harrington & Son Co., Edwin, Phila- 
Acme Mchry. Co., Cleveland, O ee son & Co., Edwin, Phila- | Obermayer & Co., 3., Cincinnati, QO. delphia, Pa. : 
Davis Machine Co., W. P., Roches- delphia, Pa New Haven Mf ‘o.,1New Have 
ter, N McCabe, J. J., New York Cement, Iron Conn. + Cogee See, 
peee gurt Co., Cleve ens, o, : i & ~ = —— “oe h : Smooth-On Mfg. Co., Jersey City, | Niles-Bement-Pond Co.,¥1New York 
arrington, Son & Co dwin, Phila ewton achine Too ks ne, Skinner Chuck Co., New Britain 
lelphia, Pa Phila., Pa ; Conn. oni ; 
Landis Machine Co., Waynesboro, Niles-Bement-Pond Co., New York.| Cemtering Machines Union Mfg. Co., New Britain, Conn 
a Prentiss Tool & Supply Co., New Hendey Macl Co Porrington ni = ; 
Manville Mac Co kK. J., Water- York Conn - . Chucks, Split 
bury. Con Sellers & Co., Inc., Wn Philadel- |] McCabe, J. J.. New York. Hardinge Bros., Chicago, Ill. 
Ne abe, J J ies Yo ‘. : =. +, sie ” 7 National Machine Co Hartford, — Lathe Mfg. Co., Boston, Mass. 
iltor fg. Co ilton i andyck hurelil oO ew ork. Conn Sloan & Chace Mfg ’ + ee 
Mummoert Wol & Dixon Co Han- Niles-Bement-Pond Co New York itt ‘_ ifg. nats Ltd., New- 
a 2 Boring Tools Pratt & Whitney ¢ H: *~ er ; 
V i IX « th 1 oO urtiord, on 
National-Act Mte Co. ‘ nd.| Armstrong Bros. Tool Co., Chicago Conn Circuit Breakers 
O I}] Prentiss Tool & Supply Co., New | Crocker-Wheeler Co., Ampere, N 
Natio Machine ( rift () Krieger Tool & Mfg. Co., Chicago York : General Electric Co., New York * 
Newton Machine Too \ Inc ll Whiton Mach. Co., D. E., New Lon- | Western Electric Co., Chicago, Ill. 
Phila Pa Weste lool & Mf Co Sp don, Conn Westinghouse Electric & Mfe Co 
New Haven Mfg. Co., New Ha tield, Ohio Sout - Pittsburg, Pa pin 
ems enters, aner 
Niles-Bement-Pond Co., N Yo Box Tools, Roughing Cincinnati Planer Co.. Cincinnati, O Clamps 
Northern Electrical M Co., Mad Bardons & Oliver, Cleveland, O. Fay & Scott, Dexter, Me Hammacher, Schlemmer & Co.. New 
— 0 N Brazing Morse Twist Drill & Mach. Co., New ork ' 
Prentiss ool & Supp Co ew : Bedford, Mass Hoggson x Petti Mf } 
a £z . « s Mfg. Co., New 
York Industrial Oxygen Co., Ne Yo Ne Haven Mfg. Co., New Haven, Haven, Conn 
Sellers & Co., In Wu Philade sanford Mfg. Co., F. ¢ Bridgeport Conn Starrett Co.. L. S.. Athol. Mass 
phia, Pa Conn. Pratt & Whitney Co Hartford, ludor Mfg. Co., Taunton, Mass. 
ee en Worl Ell Universal Fluxine Co., Urbana, Ohio oe Western Tool & Mfg. Co., Spring- 
wou ity a oodwart ‘ Owe >| el : iel ( 
Vandvek Churchill Co., New York Broaching Machines ‘a — M ll Planer Co., field, Ohio 
Waterbury Farrel Fdry. & Mach Harrington Son «& Co kdwin , oom Clocks, Watchman’s 
Co., W aterburs Conn Philadelphia, Pa Chains, Driving Hardinge Bros., Chicago, Ill. 
Wiley «& Russell Mfg Co (reer Hill Clarke Co ric Boston, Boston Gear Works. Norfolk Downs . ; 
field, Mass Mass. ass ‘| Clutches, Friction 
Lang Co., G. R., Meadville, Pa Lapointe Mach. Tool Co., Hudsor Cullman Wheel Co., Chicago, Ill Bliss Co., E. W., Brooklyn, N. Y. 
Bolt Hends Mass. oo" _ & Mfg. Co., Indian- = Son & Co., H. W., Chicago, 
ve ' + Bulldoze ye , 
Lang Co., G. R., Mead Pa mt 7 = Link-Belt Co., Philadelphia, Pa Eastern Machinery Co., New Haven 
iss ( OOkKI\ se (} : Cc ’ : ’ 
Bolts and Nats N t al Macl Bt i ' aN x. ma ; peg “: Ithaca, N. \ . _ Onn. ' 
Mey i re } , a ional jae Liners Co Pittin, O. Vhitney Mfg. Co Hartford, Conn Evans Friction Cone Co., Newton 
El cir Welding Produc CO.» iles-Bement-Pond Co., New York cl Centre, Mass 
Clevel und Ohio. ) Prentiss gfool & Supply Co., New 1ucking Machines Farrel Fdry. & Mach. Co., Ansonia 
Milton Mfg. Co Milton Pa. York American Tool Wks. Co., Cin., O. Conn i ‘ 
National-Acme Mfg. Co., Cleveland Poledo MachineJ& Tool Co., Toledo jardons & Oliver, Cleveland, O. Johnson Mach. Co., Carlyle, Hart- 
UO Oho a toi - Sharpe Mfg. Co., Provi- ford, Conn he 
Bone for Case Hardening Cabinets, Tool ee: Link-Belt Co., Philadelphia, Pa. 
: Cleveland Automatic Machine C New Haven Mfg. C jew Have 
Rogers & Hubbard Co., Middletown Armstrong Bro Pool Co., Chicago Cleveland. O t o. +, A MIg. o., New Haven, 
Conn Ii! Garvin Mach. Co., New York Niles-Be > ’ " F 
P i _ Ne ic I s *“ment-Pond Co., New rk 
Books, Technical Hammacher, Schlemmer & Co., New | Gisholt Machine Co., Madison, Wis. | Oesterlein§ Mach. Co. Chactameth 
(8A PC SOT York LeBlond Mach. Tool Co., R. K. Ohio : ; 
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Chicago. Ill t a en & Mach. Co., New Cincinnati, O Reeves Pulley Co., Columbus, Ind. 
Hill Publishing Co., New Yor! sedford, Mass McCabe, J. J.. New York Williams Foundry & Machine Co., 
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arner & Swasey Co., Clevelan ‘ 
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A MANUFACTURING GRINDER 








LANDIS 12” x 96” PLAIN 


It has automatic feed to the grinding wheel, that 
will size work within .00025". 

It has accurate reversing mechanism. 

It has variable speed geared headstock. 

It has massive grinding wheel head with back lash 
device. 

Grinding wheels 18 inches in diameter by 1'2 and 
2% inch face are regularly furnished. 


The guide ways of the grinding wheel carriage and 
bed, as well as the top of the work table are chilled, 
thereby increasing durability, and ensuring permanent 
alignment. 

Our descriptive circulars are 
full of information and_ can 
be had for the asking. 


Will you do the asking? 


e 
Landis Tool Company, Waynesboro, Pa., U.S.A. 
AGENTS— Marshall & Huschart Machinery ., 64 Se ! St.. Chicag I St. I s, M Indianapolis, Ind Walte 
H. Foster Co., 50 Church St., New Yor Cc. W. Burton, Grin & 4 London and G cow Sel hardt & Schatte, Berlin 
Vienna, Stockholm, St. Petersburg. Copenhagen and Budapest Alfred H. Schutte, Cologne, Brusse Liege, Milan, T’aris and 
Bilbao A. R. Williams Machinery (+ lPoronto Williams & Wilson, Montreal, Canada 
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Connecting Rods and Straps | Couplings — Continued Cuatting-Off Tools Continued. Drilling Machines, Multiple 
Electric Welding Products Co., | Sellers & Co., Inc., Wm., Philadel- | Cleveland Twist Drill Co., Cleveland Spindle —Continued. 

Cleveland, Ohio phia, Pa O Hardinge Bros., Chicago, Il 
Standard Connect Rod Co., | Standard Gauge Steel Co Beavel Fitchburg Machine Works, Fite! Harrington, Son & Co., Edwin, 

Beaver Falls, Pa Falls, Pa burg, Mass Philadelbhia, Pa 

Williams Fd & Mac Co., Akrot Kriege loo! & Mfg. Co.. Chicago, Henry & Wright Mfg. Co., Hartford, 
Contract Work Ohio I} Conn 

i sheltor | rke & b . ost ) 
~~“ Machine Co., Cambridge, |] Cranes > Pool Holde Co elton os I & Co., Inc., Boston, 
Cell Drier Mach. Co.. Taunton. Mass. | Brown Hoisting Mach. Co., Cleve Pratt & Whitney ( Hartford Marshall & Huschart Machry. Co., 
arre ay r Mac! Co \ oni land. © Conn Chicago Il 

; eel « Ma - Byram & Co., Inc., Detroit, Micl Western Tool & Mfg. Co., Spring McCabe, J. J.. New York 
I iller Mie ('o Ne Hi er Cont ( ast Mig Co Columbus. O field, Ohio Moline lool Co Moline, Ill 
Merritt Jos.. Hartford rth |} Cleveland Crane & Engineering Co Naticdol Machine Co., Hartford 
Morrow Mfg rg Elmira. N. % Wickliffe. Ohio Dinmond Tools | Conn 
Owen Machine roo a Spring Manning, Maxwell & Moore In Abrasive Metal Co.. Phila. Pa | Newton Mach. Tool Works, Inc., 

field. O New Yor American Eme Wheel ¢ Pro Philadelphia, Pa, y 
Schaeffer Mach. Wks.. Phila.. Pa Maris Bros., Philadelphia, Pa dence. R. | Niles-Bement-Pond Co., New York. 
lurner Mach. Co.. Danbury. Conn Nicholls, Wm. 8... New Yor Dickinson. Thos. L.. Ne York Prentice Bros, Co Worcester, Mass. 

Niles-Bement-Pond Co., New York Safety Emer Wheel Co.. Spring Prentiss Tool & Supply Co., New 
Controllers and Starters, | Northern” Engineering Works, De field. O York . 

Eleetrie troit, Mich Rockford Drilling Mach. Co., Rock- 

Cc r-W Obermayer Co., 8., Cincinnati, O Dies, Sheet Metal ford, Ll. 
Fo _S heel ‘0 Ampere, N. J Pawling & Harnischfeger Milwau ri ' t —_— Sellers & Co In Wm., Philadel- 
Cushman Kleetris Co Concord American Tube & Stamping Co., > 
H kee, Wis Bridgeport, Coan phia, Pa : ; 
General Electric € Ne Tost Sellers & Co., In Wa Philade Bliss Co.. E. W Brooklyn. N. \ Slate Mach Co Dwight, Hart- 
Westinghouse Elect e«'iMfe. Ce phia, Pa Boston Tool Co., Cambridge, Mass ford, Conn : ’ . 
es . . , Shepard Electric Crane & Hoist Co Consolidated Press and Tool Co Faylor & Fenn Co., Hartford, Conn. 


Pittsburg, Pa Montour Falls, N. ¥ Hastings, Mich 
Vandyck Churchill Co., New York. | Ferracute ‘Mach. Co Bridgeton Drilling Machines, Portable 


Conveyors, Automatic yal Y “ : 
ale ¢ wre fz. ¢ ‘w York ' - . . 
vie & Town oO ¢ rk N.@ Cincinnati Elec. Tool Co., Cin., O. 











Barre, Pa Billin & Spencer Co., Hartford Fosdick M Fool Co.. ¢ oO 


Niles-Bement-Pond Co., New Yor Con (ial Mach. Co., Ne Yo Hi Clarke & Co., I Boston, 


Mass 








Lamson Consolidated Store Set ice . ; 
Co Soston Mass Crank in Turning Ma- — re Wrench Co., Central Falls Coates Clipper Mfg. Co., Worcester, 
Link-Belt Co., Philadelphia, Pa chines iantmn Seas t \ Wor Mase 
Niles-Bement-Pond ¢ New Yor a a H., Wor- | Gem Mfg. Co., Pittsburg, Pa 
Coping Machines Hes-bemen tg “ , dhe he cester, Mass Hisey-Wolf Mach. Co., Cin., O 
Underwood & Co H B Philadel- Swaine Mfg. Co Fred. J st. Louis > : » | 
Long & Allstatter Co.. Hamiltor | p : ‘e : ‘ Ingersoll-Rand Co., New York 
Ohio “ pita . te \ Newton Machine Tool Wks., In 
Niles-Bement-Pond Co.. New York Crank Shafts lo ~<a lachine & Tool Co., Toledo, Phila., Pa 
Stand | ( necting Rod ( Ohio Niles-Bement-Pond Co., New York. 
Corundum igs essen , 1. ?P ae — ™ Dies. Sub-Press Stow Mfg. Co., Binghamton, N ; 
See Grindina Whee ea a * U.S. Electrical Tool Co., Cincinnati, 
, =i I « i ct tg a) eV" I 
Cott Crucibles < = ae Newark UO 
“o ers ‘ 
XO! rucible ( osentl erse t " hit | ' P 
Cleveland Twist Drill ¢ Cleveland ; , ie. yr r Co., J 1, Jerst W uM any Machine Works, Walthan Drilling Machines, Radial 
Ohio Obermaver Co., S.. Cincinnati, O : . n Tool Works Co., Cin., O 
Morse Twist Drill & Ma Co., New Dies, Threading, Opening egg % Tool Co Springfield 
sSedford, Mass Crushers . aus ‘ ’ 
Standard 1 ( ( , Boker & Co Herman: New Yor! Mass 
; ~ = viet] “— eveland, O Farrel kd & Mach. Co., Ansonia Errington, F. A.. New York Bickford Drill & Tool Co., Cinein- 
Whitt ‘args mes fo aA hol, Mass Col Foote-Burt Co.. Cleveland. O nati, O 
a ee Ue, Niles-Bement-Pord Co., New Yo Geometric Tooi Co.. New Haver Dreses Mach. Tool Co., Cin., O 
C260 Link-Belt Co., Philad ia, Pa Con! Fitchburg Machine Works, Fit 
Counterbores Cupolas and Ladles, Foun- ones . = x * = om I vee Maney fs land, © 
ey i l t ( ( - PERLE Tie oote-bBul ( it eland, . 
news 1 ‘Twist D evela dry Modern Tool Co., Erie, Pa Fosdick Mach. Tool Co., Cin., 0 
' . Bs im & Ce I 1) oit, Mic Pratt «& White Co Harttord Gang ( Win. E., Cincinnati, © 
- e 1 vi Le & Ma Co. Ne Obermaver Co. 8. Cine . be + ll a as te. Boek. 
edford Paxson Co., J. W.. Phila.. Pa *hiladelphia, Pa 
— omb Co., J. T.. Pro RI Drawing Boards and Tables ee we h ¥ o.. Cincinnati, Ohio 
Sli rett Co ~ t} ares . iibert uc ! il « 
i! I \ ) Ma Cups, Greuse Alteneder & So rhe Philade Marshall & Huschart Machry. Co 
Counters, Revolution Linke er Co., 4 ati, ©) phia, Pa Chicago, Ill 
Root Co.. ¢ J.. Bristol. Co (utters, Milling heulffel & Esser Co., Hobok Nd McCabe, J. J... New York 
Schuchardt & S tte N \ ' holesch & Co., Ne Yor} Morris Foundry Co., Jno. B., Cin- 
Veeder Mfg. Co.. Hartford. Co Becker Mi 5 Mas e Co.. Hvde Drawing Materials naiien ‘i ich. Tool Co., Cin., O 
Countershafts ; Park, Mass 7 ‘ : \lteneder & So Pheo., Philace Newton Mach. Tool Wks., In 
, sgoher & Co ermant ‘ ort yh P il > 
lmond Mfg ) . prita a Phila., Pa : 
. os os \ Brown & Sharpe Mfg. Co Provi Keuffel & Esser Co... Hoboke N. J Niles Bement-Pond Co., New York. 
Builder “sees oss p dere R. 1 hKolesch & Co., Ne Yor Prentice Bros. Co., Worcester, Mass. 
RI l Viderce Cleveland Twist Drill Co... Cleveland a Prentiss Tool & Supply Co., New 
Pion ‘ Ml a Drafting Machines Yor! 
mates pp. fu mn W orceste : rK 
M as PI ; \ Hardinge Bros., ¢ izo, | Universal Drafting Mach. Co., Cleve Sellers & Co., In Wm., Philadel- 
Dill Slotte Peon) Pi P Harri “ ' Kt ri Mig to Ne and. © phia Pa ’ 
I pple hila i : ’ 1 > , 
tr art : 7 Fe vek € hill ¢ _ New ork. 
] _ ! : ion Cone Co., Newton ]| Ingersoll’ Milling Mach. Co.. Roct Drilling Machines, Bench a po Mae Co C C., Detroit 
entre ass 1e is ’ , ’ 
ford, Ill American Watch Tool Co., Walthar 
Gi ! ‘ 0 ‘ i a aithan Mich. 
nied ia | ty s l Cj Kearney & Trecker, Milwaukee, Wis Mass ‘ 
cinnati, O. seer ie —s ae a oe ee a Oe W. FP. & John, Rockford, | Drilling Machines, Rail 
MeCabn , Sedford, Mass i 
- a n : < P. . Yo Owel Mac Tool Co., Springtield Pratt & White Co Hartford Foote-Burt Co., 4 leveland, O. 
‘Ma. seamen ” Worcester Ollo Com Newton Machine lool Wks., Ine 
a . 
oa , Pratt & Whitt Co Hartford Prentice Bros. Co.. Worcester. Mass Phila., Pa : ‘ 
“a Wrench Co., Central Fall Conn Rox kford Drilling Mach. Co * k- Niles- Bement-Pond Co., New York. 
Setnte mes \\ Rogers Work Ino. M.. Glouceste ford. I] Prentiss Tool & Supply Co., New 
“field 7 el me (‘ao Spring Cit N ] Slate Machi: Co Dwight Hart York ; ' 
Smit! ( nt f > Sloan & Chace Mfg. Co., Ltd., New ford, Con Sellers & Co.. Inc., Wm., Phila Pa 
~ es er , oO Bostot ark, N. J Sloan & Chace Mfg. Co.. Ltd... Ne Shepard Electric Crane & Hoist Co 
Standard Tool Co... Cleveland. © ‘ | Montour Falls, N Y 
Countershafts, Friction Union TPwist Drill Co., Ath Mass U.S. Electrical Tool Co. Cincinnat Standard Tool Co., Cleveland, O 
Dill Slotte Peop Pp} i Ward & Sol hdga I Bostor () 

Evens Friction Cane On” “it Ma es Drilling Machines, Turret 
‘Cent MI on Cone Co Newto Whitney Mfg. Co.. Hartford. Cor Drilling Machines, Boiler Fay Machine Tool Co., Phila., Pa 
entre i ay ach ‘ oo I i ‘ 
Wimerth & Mort Co. Grand | Cutting-O8 Machines American Tool Works Co.. Cin.. O. | Niles-Bement-Pond Co., New Yor 
Ra pic Mich \ | ee ( iO Drilling Machines, Upright 
Counting ana Printing I I Burt Co ! Cleveland, © American Tool Works Co., Cin., © 

Wheels Bignall & Keeler Mfg. Co. Edwa I oll-Rand ¢ New Yo Baker Bros., Toledo, O 
Franklin Mfe. Co.. H. H., 8 2 | MeCabe, J. J.. New Yo Barnes Co., W. F. & John, Rockford 
N. ¥ at . Brow! *« Sharpe Miu Co | Niles-B or Pond Co wi vo 1] 
R. 1 Prentice Bros. Co.. Worcester. Mass Beaman & Smith Co., Prov., R. I 
Couplers, Hose Da M ( W. P., Roe ~ rs & Co., | \\ Phila.. Pa Burk Machinery Co., Cleveland, Ohio 
reene . t \ : url ‘ Co Cleveland 
li leper oa teeees *. ton H by h Ml ( Se Drilling Machines, Multiple oO} Ma ; 
—— =o Fool ( Suid! Ma Spindle Sao 
Caeko ¢ t 0 ) ia) Ku 
Ingersoll-Rand ¢ \ \ MeCabe, J. J., New Ye \ in \\ Cj iti Mac rool Co., ‘ 
: : Newt Ma Pool Wo | Baker Bro Pole i) nati. O 
Couplings . Ph : = a ; ‘ Ba Co W. FL & J Row Da Machine Co.. W. P., Roches- 
Imoand fo ¢ ' ‘ t 0 i ) ) ? \ 
- o a | \ ) Co B Ma Foo! Co. Sp Fosdic Mach. Tool Co., Cin., O 
Caldwell & Sot \\ Prent Pool & Supt ‘ Ni Ma | Foote-Burt Co., Cleveland, O 
ee ee ae rn, Cee Yo Bickford Drill & Tool Co., Cineinnati, | Garvin Mach. Co., New York 
Davis Machine ¢ W.P.. | vo nice <6, Hew Te v Gould & Eberhardt, Newark, N. J 
ay ic ‘ ) Ro ‘ t} , ‘ ( rringtor Sol ‘ awl! 
ter, N. ¥ Cutting-OW Tools \ H Pla Ma Nas t | ~~ Nzto . . & Co Edwi 
Link-Belt Co.. PI idelp Ps Armstrong Bro Foo) “t ae p - ; : iiladeiphia ; a. 7 ia 
Nicholson & Co.. W. H.” Wilkes ee a | or 7S Oe SRS: Se., ee 
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are interesting but the thing that COUNTS 
is the RESULTS obtained from the use of 
tools through a series of years. 


THE TOOLS THAT HAVE STOOD 


THE TEST OF 
TIME 


“MORSE” TOOLS 
DRILLS 

















Reamers Taps—Dies 
Cutters Machines 
Chucks Machinist’s Tools © 


Arbors, Counterbores, Countersinks, Gauges, Mandrels, — 
Mills, Screw Plates, Sleeves, Sockets, Taper Pins, Wrenches — 


Morse Twist Drill @ Machine Co. | 


New Bedford, Mass., U.S.A. 
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Drilling Machines, Upright 
—Continued. 

Hoefer Mfg. Co., Freeport, II! 

Kern Mach. Tool Co., Cincinnati, O. 

Knight Machry. Co., W 3 St. 
Louis, Mo 

shall & Huschart Machry. ¢ 

Chicago, Ill 


McCabe, J. J., 


0., 


New York 


Mechanics Machine Co... Rox kford, 
I]! 

Morse Twist Drill & Mach. Co., New 
sedford, Mass 

National Machine Co Hartford 
Conn 

New Haven Mfg. Co New Havel 
Con! 

Niles-Bement-Pond Co., Ne York. 

Prentice Bros. Co Worcester, Mass. 

Prentiss Tool & Supply Co., New 
Yor} 

Rockford Drilling Mach. Co Rock- 
ford, Ill 

Sellers & Co Inc Wr Philadel- 
phia, Pa 

sible Machine loo Co soutn 
Bend, Ine 

Slate Mach. Co Dwig Hartford, 
Co 

Sloan & Chace Mf Co Newark, 
N. J 

laylor & Fenn Co., Hartford, Cont 

Vandyck Churchill Co., New York 

Whitney Mfg. Co., Hartford, Conn 

Wiley & Russell Mfg. Co Cireen- 
field, Mass 

Wormer Mchrv. Co ( ( Detroit, 
Mich 

Drills, Center 

Cleveland Twist Drill Co., Cleveland, 
oO 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt & Whitney Co., Hartford, 
Conn 


Slocomb Co., J , Prov., R. I 
Standard Tool Co., Cleveland, O 


Drills, Electric 

Independent Pneumatic Tool Co., 
Chicago, Lil 

Van Dorn Elec. Co., Cleveland, Ohio. 

Drills, Flat 

Celfor Tool Co., Chicago, UU 


Williams Drill Co 


Mass 


Lincoln Twist 


Taunton 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Drills, Hand 

Cincinnati Electrical Tool Co., Cin- 
cinnati, © 

Coates Clipper Mfg. Co., Worcester, 

ass 

Hisey-Wolf Mach. Co., Cin., O 

Ingersoll-Rand Co New York 

Niles-Bement-Pond Co New York, 

U.S. Electrical Tool Co Cincinnati, 
oO 

Drills, Pneumatic 

Clayton Air Compressor Works, New 
Yor} 

Independent Pneumatic lool Co., 
Chicago, Ill 

Ingersoll-Rand Co., Ne York 

Drills, Ratchet 

Armstrong Bro lool Co., Chicago, 
Il! 

Billings Spencer Co., Hartford. Conn 

Boker & (« Hermann, New York 

Cleveland Twist Drill Co., Cleveland 
Oo 

Greene Tweed & Co.,. Ne York 

Hisey-Wolf Mach. Co., Cin., O 

Parker (« (has., Meriden, Conn 

Pra & Whitney Co Hartford, 
Co 

Roge Worl John M., Glouceste1 
Cit Ne 

Standard Tool Co., Cleveland. O 

Drills, Rock 

Inger Rand Co New York 

Northern Electrical Mfg. Co Madi- 
SO! Wi 

Drill Speeder 

Graham Mfg. Ce Providence, R. I. 


Drying Apparatus 


Sturte t ¢ SB. 3 Hyde Pa 
Ma 
Dynamos 
surke Electric Co., Erie, Pa 
C& © Eleetric Co Ne York. 
Crocker-W heeler Co Ampere, N. J 
kel o Dyna Co., Bayon: Nie 
Gel il Electric Co., New Yor} 
i & Leist Elec. Co.. Cir ) 
orthe bole M ( Madison 
W 





Dynamos —Continued. 


Roth Bros. & Co., Chicago, Il 
Sturtevant Co., B. F., Hyde Park, 
ass. 


Triumph Electric Co., Cincin., O 


Western Electric Co., Chicago, Ll 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Crocker-Wheeler Co., Ampere, N. J 


Cushman Electric Co., Concord, 
N. H 


Electro Dynamic Co., Bayonne, N. J. 
General Electric Co., New York 


Jantz & Leist Elec. Co., Cincinnati, 
Oo 


Northern Elec Mfg. Co.,* Madison 
Wis 

Pearce Co., Fred’k, New York 

Roth Bros & Co., Chicago, Ill 

friumph Electric Co., Cincinnati, O 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, O 

Western Electric Co., Chicago, I 

Westinghouse bE le« & Mfg Co 


Pittsburg, Pa 
Electrically Driven ‘Tools 
and Machinery 


American Tool Works Co., Cin., O 

| Cincinnati Electrical Tool Co., Cin- 
cinnatl, © 

Cushman = Electric Co Concord, 





Electro Dynamic Co., Bayonne, N. J. 

Hisey-Wolf Mach. Co., Cinein., O. 

Ransom Mfg. Co., Oshkosh, Wis 

Roth Bros. & Co., Chicago, Il 

U.S. Electrical Tool Co., Cincinnati, 
Oo 

Van Dorn 
land, O 

Western Electric Co., 


Elec. & Mfg. Co., Cleve- 


Chicago, Ill. 


Elevators 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Harrington, Son & Co Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa 
imery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 


Abrasive Material Co., Phila 
American Emery Wheel Co 
I 


Pa 
Provi- 
dence, R 

Bay State Stamping Co., 


Mass 


Wore ester, 


Desmond-Stephan Mfg. Co Ur- 
bana, O 

Diamond Saw & Stamping Works, 
Buffalo, N 

Dickinson, Thos. L., New York 

Greene, Tweed & Co., New York 

Safety Emery Wheel Co., Spring- 
field, O 


Cleveland, O 
Westfield, Mass 
Chicago, Il. 
Tool-Room 

New Britain, 


Standard Tool Co., 
Vitrified Wheel Co., 
Wrigley Co., Thos., 
Enclosures, 


Hart & Cooley C 
Conn 


O., 


Engineering Appliances 


steam & Valve Co., 
Mass - 


Crosby Gage 
Boston 


Lunkenheimer ¢ Cincinnati, O 


‘O., 
Engineers, Mechanical and 
Electrical 
Crocker-W heeler Co Ampere YN. J 


Merritt, Jos., Hartford, Con 


Gas and Gasolene 
Mach. Co 


Eingines, 


Automatic Bridgeport, 


Conn 

Blaisdell Machinery Co Bradford, 
Pa 

Grant Mfg. & Mach. Co., Bridgeport 
Conn 

Engines, Motor 

Franklin Mfg. Co., H. H., Svracuse 
N 

Eingines, Steam 

Sturtevant Co., B. I Hvde Parl 
Mass 

Engraving Machinery 

Gorton Mach. Co.. Geo Rac W 


Eesahaust Heads 

Sturte Co _. Hvd I 
Mas 

Eixpanders, Tube 

Nicholson & (« W H W 
Barre, Pa 

Factory Sites 

Rahwa Valle R R Ne Yo 





Fans, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Nis'l | 

Sturtevant Co., B.’F.. Hyde Park, 
ass 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaust 

Crocker-W heeler Co., Ampere, N. J. 

General Electric Co., New York. 

Sturtevant Co., B. I Hyde Park, 


Mass 


Western Electric ¢ Chicago, Ill. 


Oo 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa 

Carver File Co., Philadelphia, Pa 

Hammacher, Schlemmer & Co., New 
York 

National File and Tool Co., Phila- 
delphia, Pa 

Nicholson File Co Pro R. J 

Reichhelm & Co I P., New York. 

Simonds File Co., Fitchburg, Mass. 


File Sharpening Machines 








American File Sharpener Co., New 
York 

Filing Machines 

Cochrane-Bly Co., Rochester, N. Y. 

Henry & Wright Mfg. Co., Hartford, 
Conn 

Robinson Tool Works Waterbury, 
Conn 

Filler, [ron 

Clark Cast Steel Cement Co., Shelton, 
Conn 

Felton, Sibley & Co., Philadelphia, 
Pa 

Flexible Shafts 


Chicago Flexible Shaft Co., Chicago, 
Ill. 


Coates Clipper Mfg. Co., Worcester, 
ass. 

Gem Mfg. Co., Pittsburg, Pa 

Stow Mfg. Co., Binghamton, N. \ 


Forges 


sradley & Son, C. C., Syracuse, N. Y. 


Burk Machinery Co., Cleveland, 
Ohio 

National Machinery Co., Tiffin, O 

Prentiss Tool & Supply Co., New 
York 

Sturtevant Co., B. I Hyde Park, 
Mass 

Forgings, Drop 


Billings Hartford, 


Conn 


«& Spencer Co., 


Bliss Co I Ww Brooklyn, N. ¥ 

Brown & Co., R New Haven, 
Conn 

2) hk Tool Holder Co., Shelton, 
Conn 

Williams & Co., J. H Brooklyn, 
N. ¥ 

Foundry Furnishings 


Adams Co., Dubuque, Iowa 


Byram & Co., In Detroit, Mich 

Obermaver Co., S., Cincinnati, O. 

Paxson Co JILW Phila., Pa 

Sturtevant Co., B. I Hyde Park, 
Mass 

Frictions, Paper and Iron 

Rockwood Mfg. Co Indianapolis 
Ind 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co New 
Yor 

Chicago Flexible Shaft Co.. C} ago 
I 

Hoskins (« rhe, Chicago, Ill 

Rockwell Furnace Co New York 

rate, Jones & Co., Pittsburg. Pa 

Furnaces, Electric 

Hoskins Co., The, Chicago, I 

Furnaces, Gas 

American Gas Furnace Co New 
Yor} 

Chicago Flexible Shaft Co., Chicago 
iil 

Row é Furnace Co New Yo 

U. S. Gas Furnace Co., Providence 
R. I 

Furnaces, Melting 

Americal (sa Furnace Co New 
York 

Chicago Flexible Shaft Co., Chicago 
I 

Obermaver Co = (incinnat ) 

Furnaces, Oil 

Burk Machinery Co Cleveland, 
>} 

Rockwell Furnace Co., Ne Yorh 

late, Jones & Co., Pittsburg. Pa 








Furnaces, Welding 

Industrial Oxygen Co., New York. 

Sanford Mfg. Co., F. C., Bridgeport, 
Conn. 

Machine Shop 

New Britain 


Furniture, 
Hart « 

Conn. 
Merritt & Co 


Cooley Co., 
Philadelphia, Pa. 


Recording 
Waterbury, Conn. 


Gages, 
Bristol Co 
Standard 

Mfg. C 


Gages, 


Brown « 
dence, RK 


Sharpe o., Provi- 


Cleveland Twist Drill Co., Cleveland, 
oO 

Henry & Wright Mfg. Co., Hartford, 
Conn ; 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitne Co Hartford, 
Conn. : 

Rogers Wks Jno vi Gloucester 
City, N. J 

Slocomb Co., J. 1 Prov R. I 

Starrett Co L. 3 Athol, Mass 

Gages, Steam 

Bristol Co Waterbury Conn 

Crosby Steam Gage «& Valve Co., 
Boston, Mass 

Gaskets 

Greene, Tweed & Co., New York 

Smooth-On Mfg. Co., Jersey City, 


Gear Cutting Machinery 


Adams Co., Dubuque, lowa 
American Watch Tool Co., Waltham, 


Mass : 
Becker Milling Machine Co., Hyde 
Park, Mass 
Bickford Drill & Tool Co., Cinein- 

nati, O 
Bilgram, Hugo, Philadelphia, Pa. | 
Brown «& Sharpe Mfg. Co., Prov 
dence, R ; ; 
Cincinnati Shaper Co., Cincinnati 
Ohio. ; 
Fellows Gear Shaper Co., Spring- 


field, Vt. 


Flather Mfg. Co., E. J., Nashua, 
i. 


Foote Bros. Gear & Machine Co, 
Chicago, Ill. Nie 

Gleason Works, Rochester, N Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

McCabe, J. J., York. 

Newark Geal Machine Co., 
Newark, N.. 

Newton Machine Tool Works, Inc., 
Philadelphia, Pa . 

Niles-Bement-Pond Co., York. 


New 
Cutting 


New 
Hartford, 


Pratt & Whitney Co., 
Conn : 
Prentiss Tool & Supply Co., New 
York ; 
Schuchardt & Schutte, New York. 
Sloan & Chace Mfg. Co., Newark, 
N. 
Spacke Mach. Co., F. W Indian- 
apolis, Ind 
Van Dorn & Dutton Co., Cleveland, 
Ohio 


Mach. Tool Co., 


Walcott & Wood 
Jackson, Mich 
Waltham Machine Works, Waltham, 


Mass : 
Whiton Machine ¢ D. E., New 


o., 


| Londo Conn 
' Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 
Gears, Cut 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk Downs, 
Mass ; 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 
Caldwell & Son Co., H. W., Chicago, 
Chicago Raw Hide Mfg. Co., Chi- 
cago, Il 
Cincinnati Gear Co., Cincinnati, 
Ohio 
Clough, R. M., Tolland, Conn. 
Davis, Rodne Philadelphia, Pa. 
Earle Gear & Machine Co., Phila- 
delphia, Pa 
Farrel Far & Mach. Co., Ansonia, 
| Con 
Faw: Mac Co., Pittsburg, Pa 
| Fellows (Gea Shaper Co., Spring- 
| field, Vt 
| Flather Mfg. Co | J., Nashua, 
| Foote Bre (; «& Machine Co., 
Chicago, I 
! Gleason Works, Rochester N 7. 
Gould & Eberhardt Newark, N. J. 
asa Gear Works, Boston, Mass. 
Hardinge Bros., ¢ cago, lll 
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A New High Speed Milling Cutter—I] 


The Development of an Inserted Blade Cutter Giving Record Breaking 
Results. Comprehensive Tests of Power Consumed by Milling Machines 





BY WILLIAM H. 


TAYLOR 


ADVANTAGES OF LUBRICATION ing any possibility of their crumbling number of les will be regulated by 

[oo much stress cannot be laid upon spalling due to excessive heat. the widtl the machine and the nature 
the use of a lubricant during the process It has been conclusively shown by ex of the work to be done 

f milling. A copious stream of lubricant periment that a gain of 33 per cent. in the In the more recent design of slab mill 

falling at slow velocity should be thrown permissible cutting speed may be ob ing machines due consideration has been 


directly upon the chip at the point it is 
being removed 


tained from a heavy stream of lubricant 


upon the cutter and along its entire face 


viven 


cation 


tne 


requirements of ample 


lubri 


Che platen is drained by gravity 








in milling steel and wrought iron, and a_ to a tank located at the side of the ma 
hine from which the lubricant is raised 


Heat generated by the pressure of the 


chip is the chief cause of wear, and if gain of 15 per cent. in milling cast iron 


it is allowed to become too great it will The lubricant to by a pump to a reservoir formed by the 


at the top of the housings, to 


piping conveying the 


soften the lip surface of the blades and the milling cutter should be arranged with cross piece 


cause them to crumble or spall off. There a sufficient number of nozzles, spaced which is attached the nozzle bracket which 


fore it is apparent that an ample supply onveys the lubricant to the required 


of lubricant during the milling operation, 
not only decreases the friction, but also 


about 4 inches apart, to cover the face df 


to the point by gravity. 


the cutter. The main supply pip 


nozzles should be large enough to supply lubri- 


In reply to the What 
ant is best for heavy milling? the answer 
lons of lubricant per minut The gen- 1s that the so-called fluid 
should not be considered as a lubricant, 


question, 
.e 1a rr > » re “oo nth , ¢ e 
carries off the heat, thereby preventing a each nozzle with from two to three gal 


dulling of the cutting edges and eliminat lubricating 





oe rT arr ve Ss su )] nd 
*The Tabor Manufacturing Company. eral arrangement, size of supply pipe, and 
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FIG. 12. BEMENT-MILES WORM DRIVEN MILLING MACHINE ON WHICH TESTS GIVEN IN TABLE I WERE MADE 
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rf off the heat 
generated. compound cannot act as 
a lubricant the 
cutter blades, for it is virtually impossibl 


the forging 


but as a means 
The 


between 


‘arrying 


and the 


forging 


to force lubricant between 
and the blade during the milling operation 


a 


owing to the enormous cutting pressu! 


say 300,000 pounds pet lare inch as a 


Sql 


fair average. It is also impossible to p: 
vide any mechanical device for condu 
ing the fluid to the required point. How 
ever, a lubricating compound elimi 
friction between chip and blade as tl 
chip is being sheared from the forging 

Water with the addition of soap ( 
to prevent rusting of tl ished p 
the machine is I] pr | 
medium for the purpos 
are a number of screw-cutting Ip d 
which are equally successful 

CHATTER 

Chatter is the most obscure and de 
cate of all problems confronting the n 
chinist in the case of milling castings 
and forgings of miscellaneous shapes 


Probably no rule or formula can be de 
vised which can guide the machinist in 
taking the maximum cuts and speeds pos 


lest 


Number of 


such 


AMERICAN 
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CUT ELECTRICAL 5 
> a SS 
ite READINGS aS Dura- 
oe c= TION OF 
a oO! v= — 
pareates Currer. Driving and Feed +e Test. 
: : . Motors Included. S°,: 
£\& is 
oe z | 2 Si seifesl a | a 
=| n= =| as/& vi Zoleela, | S| ¥ 
ae == aI sei S| ° = = S = 8 
_— - =— a- l= = ~~ = ~ -~c — q 
Se ond z == = D 
= ; = s= 
24 50.26 18 230 6.55 
; LS ( Sf 2.23 133.77 35 73.30 100 218 |29.22'3.71\0.093) 11 23 
1S 13.36.3.78 227.09 3573.30 110 217 32.00 2.390.742 3 36 
1S 14.34 4.06 243.75 35 73.30 120 215 34.58 2.410.796 3 18 
IS 16.31 4.62, 277.23 34.72.36 120 10 33.75'2.06 0.906 2 45 
iN IS IS.00.5.09 305.96 34 72.36 130 05 = 35.72)1.98 1.000 2 30 
1S 27 007.65 458.94 30 62.87 190 08 54.88 2.038 1.500 2 30 
1s S. 27 8.01 480.538 25 52.36 200 195 (52.27/11.84 1.570 2 21 
rABLE 1 SLAB MILLING STEEL 
Bement-Miles 43-inch worm-driven slab-milling machine. 
Westinghouse, direct-current, constant-speed type, 43-horsepower rated cap- 
rect connected 
Westinghouse, direct-current, constant-speed type, 5-horsepower rated capacity. 
nected 
lavlor-Newbold high-speed milling cutter, 18-inch face, S-inch nominal dia- 
inch actual diameter, 34-Inch bore, 18 inserted blades, ? inch thick and 1% inches 
g-lnch overhang 
0.30-per cent. carbon-steel forging 18 inches wide, 20 inches long 
sement-Miles works, Philadelphia, Penn., May 25, 1908 
lucing chatter. In mill the design of the machine, the use of too 
1 by many causes, light an arbor and carelessness in grinding. 


Chatter caused by the design of the ma- 
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chine is outside the control of the ma- 
chinist. Among the principal causes are 
badly made and fitted gears, shafts which 
are too small in diameter or too great in 
length, and loose fits in bearings and 
slides. High cutting speeds tend far more 
than low speeds toward producing minute 
and rapid vibration in all parts of the 
machine. These vibrations are best op- 
posed and absorbed by the proper distri- 
bution of large masses of metal support- 
ing the cutting tool, and in the bed and 
platen. Chatter is frequently caused by 
mounting the driving gears upon shafts 
either too small in diameter or too long. 
A large excess in diameter of shaft be 
yond that required for strength is called 
for in order to avoid torsional deflection 
which produces chatter. Milling-machine 
spindles and shafts must be very ac 
curately and closely fitted in their bear 
ings, and the caps adjusted so as to avoid 
all play. The bed and platen should be 
exceedingly massive, and should contain 
far more metal than is required for 
strength or even to resist ordinary de 
flections. 

The avoidance of chatter in the cutter 
plays an important part in the design of 
the curve in the cutting edge for milling- 
cutter blades. It is evident that when 
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CUT ELECTRICAL | 4 >. 
READINGS & es Dunra- 
SPEED OF , Tc: TION OF 
+ , Cc " riving an 2s Test. 
z FEED MATERIAL REMOVED a ae elem. _ est 
e y 4 isms Includ’d Eo. 
“ar: ele 5 
= =< _ — oo ~ 
S 3= 4 x =. a. = ® { S g¢ a 
51220 = = » & = ase & g S 
z% Ses + = S56 ml ee AF 2 § 
os a; ¢£ =fe=} ns os E/> = 
om a 2 ot ae tae = @ 
l 25 |53.5 28/220) 8.25 
2 34 0.00636 4 15 26.25 6.83 410.13 25 3.5 150 20040.211.53 1.75 10 2 
3| Se 0.01332 4 15 44.06 11.47 688.38 24.5 51.33 150 220 44.23 1.00 2.941 6 8 
4 74 | 0.01736 4 15 66.25 14.74 737.33 24 0.25 160 208 44.70 0.794 3.75 4 48 
5 64 0.01361 4 15 45.93 11.96 717.72 25 3.5 175 208 48.79 1.06 3.06 '5 5 
6 7 0.01722) 4 15 98.1215.13 908.14 25 3 225 200 60.321.03 3.87 |4 39 
7 7 0.01781, }3 15 90.70 13.20 792.1323 48 260 204 70.961.39 3.38 4 53 
8 7 0.01781 fA 15 50.70 13.20 792.13 23 iS 3 | 39 
9 8 0.01851 34 15 $2.50 21.48,1288.98 24 (50.25 240 213'68.520.830 5.50 \1 15 
10 7 l 15 105.00 27.34 1640.52 22 47 350 190\89.14.0.849 7.00 3 ,17 


0.0176, 


rABLE 2. SLAB 4 


Machine Used.—Bement-Miles{42-inch spur-d 
Driving Motor 

capacity at 220 volts,and 153 amperes. 
Cutter Used.—Taylor-Newbold high-speed mi 


Westinghouse direct-current, constant-speed type 


i 


{ILLING CAST IRON. 


riven slab-milling machine 

40-horsepower rated 
Belt connected, 11-inchjdouble leather belt 

lling cutter, 18-inch face, 8-inch nominal diameter, 


84-inch actual diameter, 34-inch,bore, 18 inserted blades, ? inch thick and 1% inchesfwide 


with g-inch overhang 
Material Cut Cast-iron tes 


t block 15 inches 
lest made'tat Bement-Miles: W<« 


rks, Philadelp 


the thickness of the shaving is uniform 
the period of high pressure will arrive at 
all points along the cutting edge at the 
same instant, and will be followed an in 
stant later by a corresponding period of 
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FIG. 14 STEEL CHIPS MILLED FROM 90.57 PER CENT. CARBON-STEEL FORGIN 18 INCHES WIDE 


\T THE RATE OF 47% CUBIC INCHES PER MINUTE. THE CHIPS VARY BETWEEN 


14 AND 16! 


INCHES IN LENGTH 


wide, 36 inches long 
hia, Penn., July 13, 1908 


low pressure, and that when these periods 
of maximum and minimum pressure ap- 
proximately correspond to or synchronize 
with the natural periods of vibration, 
either in the forging, the milling cutter, 
r any part of the driving 
mechanism of the machine, there will be 
a resultant chatter in the work. On the 
other hand, in the case of blades with 
curved cutting edges, the thickness of the 
shavings varies at all points along the 


the arbor < 


cutting edge, and from this fact it is 
obvious that when the highest pressure, 
corresponding to one thickness of shav- 
ing along the curved cutting edge is 
reached, the lowest pressure, which corre- 
sponds to another thickness of shaving 
at another part of the cutting edge is 
likely to occur at about the same time, and 
therefore variations up and down in pres- 
sure at different parts of the curve will 
balance or compensate one another. It is 
evident, moreover, that at no one period 
of time can the wave of high pressure or 
low pressure extend along the whole 
length of the curved cutting edge. It is 
apparent that blades with curved cutting 
edges produce chips which may vary in 
thickness, while those with straight cut- 
ting edges produce chips uniform in thick- 
ness; therefore, the latter chip being of 
uniform thickness causes chatter, and the 
proper remedy for this is to use a curved 


blade, which is always accompanied by a 
‘hip of an uneven thickness 

One f tl most frequent causes for 

g li in having too light 

r t pringv an arbor for heavy work. 

Phe tter is under high cutting pressure, 

t] rbor is not of a diameter in 

excess of that required for strength it 

will develop torsional deflection which 

produces chatter, and will also require a 

greater amount f power to drive it, 


owing to the fact that an arbor which is 
bind in its bearings. Great 
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care should be exercised when fitting the 
arbor and cutter to the milling machine 
to see that the bearings supporting the 


spindle and the arbor are moved up as 


close as is possible to the milling cutter, 
and that the collars used between the 
bearings and cutter are of the largest per 
missible diameter The diameter of the 
milling cutter as compared with the 


diameter of the arbor is also a factor for 
consideration Che greater the distance 
between the periphery of the cutter and 
the arbor the greater the liability of the 
arbor to spring and cause chatter. When 
selecting a cutter for high-speed milling 





on a high-powered machine more satis 
factory results can be obtained by using a 
cutter of smaller diameter which permits 
the use of a large arbor. The smaller the 
cutter the higher the number of revolu 





tions for any given cutting speed and the 


limiting capacity of the arbor depends on FIG. 16. MILLING THE UPPER EDGE OF THE CENTER PORTION OF TWO LOCOMOTIVE CON- 
its diameter and revolutions per minut NECTING RODS. DEPTH OF CUT FROM 3 TO 94 INCH, 
Chatter may also be produced in a mill ADVANCE 514 INCHES PER MINUTI 


ing cutter which has not been ground con- 


centric so as to distribute as nearly as 





possible an even cutting pressure upon 
. . 
all the blades. Milling cutters may bi 


seen in operation that have been ground 





eccentric to such an extent that only two 
thirds of the blades remove the metal 

A milling cutter which chatters to any 
great extent must be run at a slower cut 
ting speed, by say from 10 to I5 per cent., 
than a cutter which runs free from chat 


ter. whether with or without a_ heavy 


stream of lubricant 


GRINDING MILLING CUTTERS 

\ sharp cutter will stand a higher cut 
ting speed than a dull one The duller a 
cutter the more heat will be generated per 
revolution, and to prevent this heat the 
revolutions must be lowered 

It is also essential that milling cutters 
be ground on a grinding machine adapted 
to the purpose Cutters with blades 
helical in shape should be ground prefer- 
ably on a machine ir which the arbor sup 
porting the cutter is rotated by power, 
rather than by resting the front face of 
the blades on a finger and, rotating and 
moving the cutter longitudinally by hand 
to follow the line of the helix It is 
very difficult matter to fit the machin 
with sufficiently rigid finger, and varia 
tions due to the spring of the finger will 
cause eccentricity in the periphery of the 
‘utter or in other words the cutting edge 
wili not be concentric with the axis 

[he first operation is to grind the cut 
ter cylindrical with the periphery concen 
tric to its axis, the second to form the 
proper clearance angle by backing off. Ma 


chines which fulfil these conditions are 





manufactured by the Landis Tool Com 


pany, Waynesboro, Penn., and the Nor 











ton Grinding Company, Worcester, Mass FIG. I5. CAST-IRON CHIPS MILLED FROM A’ SURFACE I4 INCHES WIDE. THESE CHIPS 
WERE REMOVED AT THE RATE OF 105 CUBIC INCHES PER MINUTE AND AS A WHOLE 
Power Tests oF MiLtinc MACHINEs ARE STRAIGHT AND CYLINDRICAL IN SHAPE. THEY AVERAGE ABOUT 12 
In the tests tabulated hereinafter the INCHES IN LENGTH AND ARE STRONG ENOUGH TO SUPPORT 


amount of power consumed by the mill THEMSELVES WHEN STANDING ON END 
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TABLE 3. SLAB MILLING STEEL. 


Machine Used.—-Bement-Miles 42-inch spur-driven slab-milling machine 

Driving Motor.—Westinghouse, direct-current, constant-speed type, 40-horsepower, rated 
capacity at 220 volts and 153 amperes. Belt connected, 11-inch double belt. 

Cutter Used.—Taylor-Newbold high-speed milling cutter, 18-inch face, 8-inch nominal diameter, 
S}-inch actual diameter, 34-inch bore, 18 inserted blades # inch thick and 1% inches wide, 
with g-inch overhang. 

Material Cut.—0.30-per cent. steel forging 18 inches wide, 20 inches long. 

Test made at Bement-Miles works, Philadelphia, Penn., July 14, 1908. 


























FIGS. 17 AND 18. TWO VIEWS OF MACHINE SHOWING 720 POUNDS OF CHIPS, 
THE RESULT OF ONE HOUR’S MILLING 


a 
uN 


ing machine, as read from the voltmeter 
and ammeter will be given. Dynamometer 
readings of the actual power exerted at 
the spindle, or the amount of power con 
sumed by friction in the gearing and bear 
ings will not be given consideration, as 
the user is most interested in the com 
mercial readings, indicating the amount of 
power for which he has to pay 

Credit is due the Bement-Miles works 
of the Niles-Bement-Pond Company, of 
Philadelphia, Penn., for furnishing the use 
of various types of high-powered milling 
machines, and rendering valuable assist- 
ance in carrying out the experiments and 
tests 

In presenting the tables no data concern- 
ing efficiency tests of the milling ma- 
chines are given, but a series of exhaus- 
tive tests in the near future, taking in the 
various types of high-powered milling ma- 
chines marketed by the different manu- 
facturers is in contemplation. The only 
efficiency tests with which I am acquainted 
were made by the Cincinnati Milling Ma 
chine Company and, through their en- 
gineer Mr DeLeeuw, presented at the De- 
cember meeting of the American Society 
of Mechanical Engineers and republished 
on page 277 of the AMERICAN MACHINIST. 
[hese tests related to the knee-type mill- 
ing machine, which must possess higher 
efficiency than the heavy type of slab mill 
ing machine owing to the heavy trains of 
driving gears required by the latter 

Mr DeLeeuw offers as the best re- 


sults obtained 1n slal 


» milling from 0.45 to 
0.55 cubic inch per minute from one 
horsepower actually consumed by the mill- 
ing cutter in cutting 0.16 per cent. carbon 
steel His citation relative to the better 
results which he obtained with a face mill 
as compared with a slab mill, ascribing the 
difference due to the lip angle of the cut 

ter are also noted There is no inherent 
advantage in face milling over slab mill 

ing if the cutting edges in both types of 
cutter are alike, and these experiments 
on slab milling bear out this opinion 

Particular attention is called to the very 
pronounced lip angle obtained by the use 
of curved blades, as already shown, and 
as far as actual performance is concerned 


experiments demonstrate that it is possible 


to obtain with this cutter from 1 to 1% 


f 0.25-per cent. carbon steel 


cubic inche Ss « 
per minute against '% cubic inch of 0.16- 
per cent. carbon steel obtained by Mr. 
DeLeeuw [his output is estimated on a 
basis of 70 per cent. for the combined 
efficiency of motor and slab machine, and 
this we believe to bh higher figure than 
could be established by experiments upon 
efficiency on account of the longer train 
of gearing used on the larger machine 
Probably 600 per cent would be nearer 
the truth, and on this basis the amount of 


metal removed per horsepower would run 


from 1% to 1% cubic inches 

All these experiments were made with 
a milling cutter 8 inches diameter, 18 
inches face, 3% inches bore, having 18 
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5 and illustrated in Fig. 13, were more 
severe than has ever been attempted in 
slab-milling practice with any type of mill- 


ing cutter or milling machine, and in this 


high-speed steel blades on high-powered 
slab milling machines weighing from 4o,- 
000 to 70,000 pounds and driven with a I00- 
horsepower motor. The readings unclude 
connection I would say that we traversed 


the amount of power necessary to drive 

the feed mechanism, whereas the machines a steel forging 11% inches wide and 50 

are cataloged by the makers with inde- inches long five times without sharpening 

pendent driving and feeding motors of the cutter, and after this performance 

lesser capacity there was no perceptible dullness of the 
Table 1 shows what we accomplished cutting edge. The first two runs were 








on the worm-driven machine illustrated in made with a table advance of 9% inches 
Fig. 12 and a depth of cut of 21/32 inch, the 
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rABLE 4. MILLING CHANNELS. 
Machine Used.—-Bement-Miles 42-inch spur-driven slab-milling machine. 
Driving Motor Westinghouse, direct-current, constant-speed type, 40-horsepower, rated 
_ capacity at 220 volts and 153 mperes. Belt connected, 11-inch double leather belt. 
Cutter Used.—Taylor-Newbold high-speed channeling milling cutter, 4$-inch face, 8-inch nom- 
inal diameter, 84-inch actual diameter, 34-inch bore, 18 inserted blades #inch thick and 
1% inches wide, with §-inch overhang. 
Material Cut 0.30-per cent. carbon steel forging 
rest made at Bement-Miles works, Philadelphia, Penn., October 20, 1908. 
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SPEED OF lane bengal 
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FABLE 5. SLAB MILLING STEEL. 


Machine Used Bement-Miles 45-inch spur-driven heavy rod slabbing and channeling machine. 

Driving Motor.—Westinghouse, direct-current, variable-speed type, 65-horsepower, rated 

_ capacity at 220 volts and 245 amperes Ratio 2to 1. Direct connected. 

Feed Motor.—Westinghouse, direct-current, variable-speed type, 84-horsepower, rated capacity 

_ at 220 volts and 40.5 amperes. Ratio 4to1. Direct connected. 

Cutter Used laylor-Newbold high-speed milling cutter, 18-inch face, 8-inch nominal diameter, 
8t-inch actual diameter, 34-inch bore, 18 inserted blades # inch thick, 13 inches wide, with 
#-inch overhang 

Material Cut.—0.25-per cent. carbon-steel forging, 114 inches wide by 50 inches long. 


rest made at Bement-Miles works, Philadelphia, Penn., November 19, 1908. 
Tests given in Tables 2, 3 and 4 cover circumference of the cutter being under 
ing slabbing of cast-iron and steel forgings approximately 25,000 pounds cutting pres 
d channeling steel forgings were made sur The third run was made with a 
on a spur-driven machi rated at 80 table advance of 5 inches per minute, 
horsepower capacity nd a depth of cut of 11/32 inches with 
Tests given in Table 5 w cutter under approximately 26,000 
extra avy spur-driven slabbing and pounds cutting pressure, and runs four 
channeling machine rated at 65 hors« nd five were made with table advance 
power capacity, and illustrated in Fig. 13 f 9'2 inches per minute, inch depth 
It will be of interest to know that the f cut with the circumference of the cutter 
conditions under which the milling cutter under approximately 39,000 pounds cut 
and machine operated, as given in Table pressure, making a total of 30'4 min- 


shown, and the stop screw E is 
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utes actual cutting time in which the mill- 
ing cutter traversed 250 inches, and re- 
moved 607 pounds of 0.25-per cent. car-’ 
bon steel. A cutting speed of from 68 to 
75 feet per minute was maintained. 





Some Interesting Shop Tools and 
Methods 


Among the interesting shop tools and 
methods of the American Gas Furnace 
Company, Elizabeth, N. J., are some of 





their tools for making their pressure 
blowers, which are used in connection 
with their gas furnaces. These blowers 


consist of a cast-iron case, containing four 
blades driven by a shaft set out of center 
with the case. This necessitates the case 
being bored with an eccentric boring bar, 
as shown in Fig. 1. The boring bar con- 
sists of two main parts, the inner or 
eccentric bar which is held between centers 

from turning by the 
shown at the extreme 


and is prevented 
L-shaped clamp 


left. Around this is a sleeve or quill, 
carrying the cutter head, which is 
shown inside the casing, and also the 


two facing heads, which have the appear- 
ance of being face plates. These are 
operated in the usual way by star feeds, 
and are used for facing off both sides 
of the case at once. The cutters are 
free to move in and out of the heads, 
being forced out at the pfoper time by a 
cam on the inner shaft and being con- 
trolled in the other direction by the heavy 
spring shown. In this way it is a very 
easy matter to bore an odd shape and 
secure exactly the desired contour so that 
the blades will make a perfect contact at 
ali positions during their revolution. 


A Bett CHUCK 


Fig. 2 shows a bell chuck for holding 
the end pieces which go on the blower 
and carry the shaft. These are quite large 
in diameter and are not particularly easy 
to hold in a chuck. So the bell chuck 
shown has been made for this purpose. 
First the small levers with the pin handles 
A are thrown down, so that the end pro- 
jects out beyond the end of the jaw or 
stop to which this lever is attached. The 
rough casting is then pushed back against 
these pieces, which form a temporary stop, 
and the nuts B are tightened, which raises 
the long end of the gripping jaws C and 
the short, outer arm against the 
castings as shown. Then the set screw D 
is fastened against the end of the bearing, 
position 


torces 


the levers are thrown back to the 
screwed 
into contact with the inside of the rim and 
position by the small 
iner side from the 
temporary adjusting After this 
everything is plain sailing, and the pieces 
are held very firmly and can be turned 
quickly. 


CuTTING SprRAL Ort Grooves 


clamped in this 
thumb screws on thx 


levers. 


Fig. 3 shows a small machine which has 
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been made to cut the spiral oil grooves 
in the bearings formed on the end of the 
pieces being turned in Fig. 2. The upper 
view shows one of these pieces in place, 
and the lower view the end of the bar car- 
rying the cutter, the three dowel pins for 
locating the bearing plate and the thumb 
screws for clamping these in positions. In 
both views is a sleeve carrying the spiral 
groove which acts as a guide for this cut 
ter. The machine can be operated either 
by hand or by a belt on the rim of the 
pulley, and the piece of shaft next to the 
pulley is threaded so as to pull the cut 
ting bar lengthwise of the bearing 

[he cut is started at the outer end of 
the bearing, and as shown in the upper 
view, is just completed. This gives a 
drawing cut which holds the work up 
against the plate, so that all the clamps 
have to do is prevent its slipping sideways. 
The sleeve containing the spiral groove is 
fastened in the forward bearing, and the 
cutter bar passes through this, a pin in 
the bar following the spiral groove and 
producing the desired rotation of the cut 
ting tool, and likewise of the oil groove in 
the box 


Hoitpinc THIN PIEceEs 
Figs. 4 and 5 show the milling fixture 
used in milling the sides of the blades 
used in these pressure blowers. These 
are comparatively thin, and it is not an 
easy matter to clamp them for milling so 
as to entirely obviate springing. This 
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FIGS. 4 AND 5 BACK AND FRONT VIEW OF MILLING FIXTURI 


device, however, holds them very nicely 
and seems to get away from this difficulty. 
As shown in Fig. 4, there are two strings 
of three each in the fixture, being clamped 
both top and bottom against a central 
abutment, one of these being shown at 
the end between the two blades Fig. 5 
shows how these clamps are operated, 
both clamping levers floating so that any 
variation in the width of the blade can 


be taken care of, and both will be drawn 
against the central abutment with equal 
pressure ‘ 
The five pairs of clamps shown in Fig. 
5 make this suitable for two sizes of 
blades. As shown in Fig. 4, three pairs 
are being clamped by fouy of the holders, 
the central clamp being idle. On a larger 
size blade the central and two end clamps 


will hold two pair similarly 
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Fit I BORING AN ECCENTRIC HOLI 


FI¢ 2. A UNIVERSAL BELL CHUCK 
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alancing Threshing Machine Cylinders 


A Difficult Piece of Work Requiring Much Skill and in Which a 
Knowledge of Principles Has Little to Do With the Results Obtained 





EDITORIAL 


readers are aware 
of 


Schenectady, 


Probably few of our 
that the original shop to bear the name 
located 


the corporation’s title being The 


Westinghouse is at 
N. Y 
Westinghouse 
founded by the father of George Westing 
house in 1836. 
ties from the start was, and still is, 


Company. This shop was 
One of its leading special- 
agri- 
including threshing 
cylinders of 
rate of speed—1100 to 
and they are 
for 


machinery, 
Che 
at a high 


cultural 


machines these ma 
chines run 
1300 revolutions per minute 
made 


stock. 


box-like 


complex structures up, 


Their 


except 
rough support 


the 


the shaft, of 


of course, threshing-ma 


1S, 


chine c: which, in turn, is carried upon 


iS¢ 
wheels for purposcs of transportation, giv 


ing a support which is anything but firm, 


and, which necessitates an accurate running 
balance of a roughly nade, complex men 
ber. The thi 


as to make it easily possible 


i 
length of cylinders is such 


for them to 
running, although 
still, Mi 
Westinghouse early introduced the method 


cle 


time 


be unbalanced when 


balanced when. standing and 


cylinade rs which 1s 
at that 


f balancing thes¢« 


scribed be low, ind which Was 


i new. departure, the regular practice then 
being to give such cylinders a_ standing 
balance only 

The reader will see that the methods 
used have little application to other work, 
but no more interesting operation has ever 
come under my eye, and [ believe its pub 
lication is justified from the standpoint 


of interest alone 


[CHE BALANCING PROBLEM 


Che if balancing the 
rotating parts of high-speed machinery is 
addition to 


it revolving parts, if of consid 


complete problem 
by no means a simple on In 
the fact tl 
erabl 


standing without being in running balance, 


may be, and often are, in 


le neth, 


is the question of the flexibility of the sup 
porting shaft. Under ordinary conditions 
is regards the stiffness of the shaft, the 
high side of a revolving piece is the same 
is the heavy side, but if the shaft is suffi 
‘iently flexible and the speed is sufhciently 
high, this condition is reversed and the 
high side is opposite the heavy side his 
last condition is illustrated by the boy's 
toy, revolving disk of tin strung on a 
twisted string held between the thumbs, 
in which the supporting string has sub 


stantially no lateral stiffness and in which 


instinct tells us that the rotation will be 
about the center of gravity of the disk, 
the high side being the light side 

So far as I am aware this condition 


never appeared in actual machinery until 


the advent of the De Laval steam turbin¢ 
in which the shaft is purposely made flex 
ible in that the member 


may rotate about its center of gravity in 


order revolving 


stead of, as usual, about its geometrical 
center. 

While it is necessary to include this con- 
dition in any complete discussion of the 
balancing problem, it may be omitted in 
all ordimary cases in which the shaft has 


sufficient stiffness to insure the high side 





4 
FIG. 1 
‘@ 
\ 
~ 
df 
\ 
@>d 
FIG. 4 
HE PRINCIPLE OI 
? , . an +} . Area 
wing the heavy side of the revolving piece. 
he only point needing discussion in order 
to make cleat putting of ordinary ma 
chine parts in running balance is that out 
of which grows the fact that such balance 
does necessarily exist although the 
parts may be in perfect standing balance 


Prue Princrete oF RUNNING BALANCE 

Fig. 1 shows two balls a and b :aounted 
on arms extended from a revolving shaft, 
the balls being of equal weight and the 
arms of equal weight and length, under 


which circumstances it is obvious that the 
system as a whole will be in perfect stand- 

If at 
centrifugal 


ing balance revolved high speed, 


however, a tcrce ac will be 


generated in the ball a and a correspond 


Rt 


CORRESPONDENCE 


ing centrifugal force bd in the ball b, and 
in line with one 
another, the the 


volves is 1 revolving couple which gives 


these forces are not 


as 
net result as piece re- 
rise to vibration of the shaft. 

The correction of this condition of 
affairs is simple enough in principle and 
requires the addition 
of two f, 
equal in weight and radial distance to a 


and bh, or of less weight and greater radial 


nothing more than 


counterbalance pieces e and 


} 
tg 


FIG, 2 


/ 


i 


u 


a) 


\NCI 


NNING BAI 


distance, or vice such that the cen- 
of the added pieces balances 


versa 
trifugal force 
that of the original balls, respectively, and 
it is, the addition 
of these balancing pieces will not disturb 


moreover, obvious that 
the standing balance of the system. 

In actual revolving pieces which have 
been placed in standing balance we do not 
have plainly visible weights like the balls 


a and b, of Fig. 1, but instead we have 
the fact that metals are not perfectly 
homogeneous. For example, two disks 


upon a shaft as in Fig. 2, although in per- 


fect standing balance, may have heavy 
spots Jocated at a and b, which will ob- 
viously act precisely like the balls of 
Fig. 1, the placing of the system in 


running balance involving the addition of 
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counterweights opposite the heavy spots 
precisely like the counterweights of Fig. 1 

The difficulty of the problem lies in the 
fact that no test to which the parts can be 
subjected when at rest, on parallel strips 
for example, will give any indication of 
the position or weight of the heavy spots, 
nor is it, | believe, possible to determine 
them by any known means. The placing 
of the parts in running balance consists ot 
finding the positions and weights of the 
counterweights which destroy the vibra 


tions and between the weights and pos! 
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to the fact that the centrifugal force of a 
revolving mass at a radius of one foot 
from the center of motion becomes equal 
to the weight of the mass at the low 
speed of 54 revolutions per minute, from 
which point it increases as the square of 
the number of revolutions. Small heavy 


spots may thus develop large forces at 


speeds which a1 non in machines 


\ THRESHING-M 


Fie. 3 illusts threshing-machin« 
vlinder for wl t photo ph has 
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FIG. 3 THRESHING-MACHINE ¢ 


tions of these counterweights there may 
be an indefinite number of combinations, 
any one of which gives little indication of 
the positions and weights of the disturb 


ing heavy spots 


THe Forces DEVELOPED ARE NOT SMALI 

The reader should not get the impres 
sion that the disturbing forces set up in re 
volving parts which are in standing bal 
ance are necessarily small. On the con 
trary, parts which are in standing bal 
ance may, and frequently do, develop vio 


lent vibrations at high speed. This is due 


NDER IN H BALANCING FRAME 


been supplied by the courtesy of the West 
inghouse Company The cylinder is 
mounted in the frame in which it is bal 
anced and the illustration will also serve 

a means of describing the construction 
The cylinder consists of three cast-iron 


disks keyed to a shaft and having a series 


of pockets around their circumferen In 
these pockets are placed bars of wood, 
which are inclosed except for their in 


terior surfaces, by rolled-steel bars of U 
section over which are shrunk rings of 
horse-shoe iron to confine them in place 


Through a series of holes in the bars the 


spikes which beat the grain from the chaff 


ire inserted, nuts being placed on the inner 


7, | - | ’ ; soc ; ] 
cnas and Wed ip iWallist iit CAPus ad 
sides of the wood bars—the t the 
wood bars being to provide an elastic seat 

r the nuts thease re feon 
gett! 4 ( s I t] \\ | ba 

exp ( 1 ( ( ds if T ly l 
why tl f with tl tside of 
ic] 

disks a rm nveni Bas 
l Vpici sn stu Ik 

ving welsg s \ | 
neinv 318 ack ymoplisl | 

lh } na i] 1 7; 

he bars and spikes are of rough steel, 

e cast n disks being also rough, a 

ct which complicates the distribution of 
+1 ] teaehves | 

ne adaisturbing torces, but two extreme 
possible conditions may be understood by 


disregarding the bars and considering the 


case of a shaft having three disks upon it, 
the whole system being in both cases 
understood to be in standing balance but 


with differently distributed heavy spots 


lwo EXTREME CONDITIONS 
The rst extreme condition is shown in 
lig j n which the central disk is sup 


t 
posed to be in alance while the outer 
lisks have each a heavy spot located at 


and [his case is analogous to the one 


hown in Fig. 1 and to effect a perfect 


running balance it is only necessary to 
ttacn eq yveight if T | ad s to 
‘ INpe sat 1st bing ictiol rT the 
bCavy Sp 





spot ( 
the preliminary 
lan nd in that case running balance 
LN ccomplished dividing the 
eight tor example, in halves, removing 
é lf of it to < n attaching at d 
idditional weight e to what is left 
P 
t 
[he s 1 extre wn in 
hig. 5 which the disk at right is 
upposed to n perf ] 1 v itself, 
the disturbing | t cated 
in the { ] ul | I } nd 1 k t the 
~P ints n rked nd $ bef 
In t bal ng might b ic 
complished by placi pposing and equal 
eight pposi s befor but im 
the ti ‘ shing chin 
cylind t] niddl k ! vailabl 
ior this purpo t constructio1 ing 
h that the 1 balancing weights can 
be at 1 or t extreme ends of 
In thi se, then, t nal 
weights are attached at 
d but tl weight now less than 
thos f tl isturbing spots. | he ar 
ng how1 vith the middle disk 
xactl t nt f tl shaft, tl 
veigl nd d would have one-half the 
weight of the di rbing sp the in 
1 dict ce hetwu ] / meas 
red lencthvy | haft compensat 
: eae of 7 


BALANCING A CYLINDER 


The principle concerned being thus 





50 


clear, the operation of balancing a cyl- 
inder may be explained. It is first placed 
on parallel strips and a standing balance 
given it by attaching weights, of which 
an assortment is provided, to the in 
terior of the end disks under their flanges. 
This operation completed, the cylinders 
are run in the shown in Fig. 3 
which, although firmly made, is obviously 
In the tray shown 


frame 


subject to vibration 
assortment of 
varying 


in the foreground is an 
short stub spikes or 
weight and suitable for driving into the 
exposed ends of the bars, 
spikes being the final adjusting weights. 
The cylinder being speeded up, the work- 


slugs of 


wood these 


man runs his hand along the rail at the 


shown, and from its vibration he 
idea of the 


spt ts 


top as 


nature of the dis- 


If the 


forms an 
vibration is 
both the 
approximates _ that 
end vi- 


turbing heavy 
substantially uniform at ends 
things 
sketched in Fig. 4, 
brates more than the other, the condition 


approaches that given in Fig. 5. Stopping 


condition of 


while if one 


the cylinder he drives in a pair of spikes 
of equal weight, one in each end of the 
cvlinder and diametrically opposite each 
other [his first operation is 


a blind one and after the spikes are in 


purely 


place the cylinder is again speeded up and 
the rail is felt as before. If the vibrations 
are now worse than before the first spikes 
are, of course, all wrong and a fresh 
trial 


vibrations are 


whereas if the 
before they 


made, 
than 


first must be 
smaller 
vive a first approximation of what is re 
quired, although the result may be a re 
overbalance 


maining underbalance or an 


due to the spikes being too heavy. In this 
way by repeated trials the weight and po 


sitions of the spikes are determined, and 


when the balance is completed the spikes 
are driven home and the work is done 

It should be added that the work is 
progressive; the cylinders being first bal 
anced at Soo lutions per minute and 
then at 1000 and 1200 revolutions pet 
minute 

[THe SKILL REQUIRED 


I shall not attempt to describe in detail 
ju the kinds of 
shakes to that 
interpreted by the workman, because I do 


st how all of various 


which bar is subject are 


not know The work is one requiring a 
high degree of skill and as an onlooker 
sees it done he has the feeling come over 


him that here is something that he could 


not do The final result is due to skill 


not knowledge, as no amount of 


study of the principles involved will en 


and 


able one to do the work 


he interpretation of the shakes of the 


bar, with the resulting placing of the 


spikes without reason apparent to 


any 


the onlooker, but with steady improve 
ment in the behavior of the cylinder is, 
in fact, more like a piece of shop wizardry 
I have ever seen 

death the 


Westinghouse 


than 
Until his work had 


works 


recent 


been done at the 
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by an old gentleman whose special job it 
had been for a period of over 30 years. 
I do not imagine that he could have given 
any explanaton of his actions nor, indeed, 
that he had the slightest idea of the prin- 
ciples involved. The clearer the under- 
standing of these principles and of the 
obscurity of the indications which 
his only guide, the more one feels like tak 
ing off his hat at the results. 

In the hands of a skilled man the bal- 
a cylinder requires from half 
an hour to an In the hands of an 
unskilled the and the 
are purely maters of luck with the prob- 
acceptable result. 


F. A. H. 


ancing of 
hour 


man time results 


abilities against any 


Bending Moment Diagram 


By E. H. Fisu 


In the study of beams and _ girders 


graphic methods may be made to serve a 
very useful purpose, especially if they are 
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BENDING MOMENT DIAGRAMS 
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mixed with a little of the analytical. As- 
suming that the reader is familiar with 
the straight-line diagrams for concen- 
trated loads, and the parabola for uni- 
formly distributed loads we will consider 
the effect of mixed loads. To give us a 
standing basis, I suggest the following 
rule: 

A concentrated load equal to the whole 
of a untformly distributed load may be 
substituted for the latter; a _ bending- 
moment diagram may be drawn for the 
concentrated loads and then a parabola 
may be drawn tangent to this bending- 
moment diagram opposite the distributed 
load. The result the bending- 
moment diagram for the original load. 

To illustrate the rule take Fig. I, a 
cantilever with a distributed load from a 
to b. Substitute a concentrated load wd 
for the distributed load and draw a bend- 
ing-moment diagram for it as in Fig. 2; 
maximum moment is 


will be 


the 
wd (c - +). 


The maximum will be o under the con- 
centrated load and to the right. To con- 
vert this diagram into one for the original 
a parabola tangent to ae and 
and d; ecd-x is the re- 
quired The bending moment at 
iny distance from the support is found by 
scaling the hight Ox with the 
same scale that was used in drawing OE 

In combining diagrams for both con- 
centrated and distributed loads a point 
must be carefully noted which is illus- 
trated in Figs. 3 and 4. The diagram is 
lrawn by computing the bending moments 
at the wall, under the concentrated load 
and at the centers of the two parts of the 
uniform load each side of P. The ordin- 
ates are plotted, as in Fig. 4, to any con- 
venient scale then parabolas are 
drawn tangent to cd and de atc and e, 
and tangent to ef and f g at e and g. The 
two parabolas are not parts of one curve, 
but constitute two entirely separate curves 
making an angle with each other at e. In 
the case of beams having two supports, 
the same principles apply as to the sub- 
stitution of concentrated loads for distri- 
buted; the drawing of moment diagrams 
and later the drawing of tangents to the 
first diagram over the part of the beam 
which the uniform load. Fig. 6 
represents such a load and Fig. 5 repre 
sents a corresponding moment diagram. 


load draw 
1x between c 


curve 


above 


and 


carries 


\ parabola is drawn between the points 
« and f under the ends of the load. If 
the load had been continuous from the 
left-hand end of the beam over to f then 
the parabola would have been tangent to 
the straight lines at o and f; if the uni- 
form load had extended over the whole 
length the parabola would have extended 
from o to x, but tangent to the same two 
lines 

Combined uniform and_ concentrated 
loads may be treated as in Figs. 7 and 8. 
Substitute P; and P: for the uniform Ieads 
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at their centers and draw the straight-line 
diagram of Fig. 8. Then draw tangent 
parabolas from o to b and b to d, under 
the loads. The same method applies no 
matter how many different loads may be 
found. 
Loaps BETWEEN AND OUTSIDE OF SUPPORTS 
Fig. 9 shows a beam projecting over one 
support with two concentrated loads of 
1000 pounds each and a uniform load of 
1000 pounds per foot on the left-hand end, 
and one of 500 pounds per foot over to 
half way out on the cantilever. It is 
easier in a case with loads like 
this to take numerical values rather than 
letters. We first substitute for the load 
between a and Bb its amount 4000 pounds 
concentrated at its center, Fig. 10, and 
for the load between b and c its amount 
3000 pounds at its center and do the same 


several 
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BENDING MOMENT DIAGRAMS 


\\ e then 
diagram of 


with the load between c and d 


straight-line big 
that at or 
the 


break the beam by bending it in the op 


draw the 


10, bearing in mind under < 


and d the tendency of forces is to 
posite way from that in which the forces 
to the left 
parabolas 


[Then we must draw 
the 
different uniform 
and ¢ to d, 


bending-moment 


tend. 


tangent to straight lines, 


the loads a 
a to b, b to «¢ 
computing the 
Note that point f is the point of no bend 


opposite 


from Fig. 10, 


curve 


ing moment, or what is known as_ the 


point of inflection, since if there is no 


bending at that point in the beam ther: 
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is a change in the direction of its curva- 
ture at that point. 

Tue Use or DIAGRAMS 
The diagrams are valuable, primarily, in 
the 
maximum 


amount of 
which a 
{fa uni- 


and 
moment 


discovering 
the 
given beam may have to carry. 


position 


bending 


form beam, for example, a rolled section, 
is to be used all that is required is to find 
the points of zero shear and then if it is 
not evident which point has the largest 
numerical value for its bending moment, 
compute the 
points where the shear is zero. 


moments at all 
Then it 
the 
tables in Carnegie or Cambria what beam 


bending 


is simply a case of selecting from 
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With one plate % inch 
thick top and bottom it will carry 300,- 


foot-pounds. 


875; with two plates 385,000, and with 
three plates 486,750 foot-pounds. 
Draw Fig. 12 a bending-moment dia 


gram to scale as in the previous problem 
rhis figure also carries lines g,h,k and i, 
representing the moments which the I-beam 
will carry and the moments which it will 
carry with one, two and three plates top 
the the 
bending-moment diagram shows the re- 
that 
from m to n, 


and bottom. Between supports 


quired moment to exceed which is 
the I-beam 


and 


safe for alone 
Fig. 13, to p it slightly ex- 


ceeds the safe moment when one plate is 


from o 


wo 1 
| 
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BENDING MOMENT DIAGRAMS OF A 24-INCH REINFORCED 1-BEAM 


On the other hand, in case a 


required to 


is needed. 


beam is carry considerable 


loads, as a_ built-up beam, it is pos 


sible to discover by aid of these diagrams 


where a considerable saving in weight 
and expense may be made. Figs. II, 12 
and 13 show a case of this kind where 


it is desired to carry the loads shown by 
means of a 24-inch light I-beam by aid 
of reinforcing plates, top and bottom, each 
8 inches wide and % inch thick. 

Under a fiber stress of 15,000 pounds 
per square inch and with no present al- 
lowance for rivet holes the I-beam itself 


bending moment of 217,500 


will carry a 


ised, hence use plates as indicated in Fig 


13. Over the right-hand support from q 
to r one plate is needed, from s to t two 
plates and from wu to all three plates, 
showing that all three plates are needed 
over only a very small part of the whole 


length and that a considerable saving may 


be effected by only using plates where 
needed In actu construction these 
plates should be made at least enough 


longer than the diagram indicates to get 


in one extra rivet at each end and after 
the riveting has been determined the 
strength of the sections should be re- 
computed 








The Alinement of New and Re- 
alinement of Old Shafting 


subj« ct 


with a friend of exceptional experience, h 
ventured the astounding remark that it 
would be impossible to find a line of 


hafting in any mill or works in approxi 


mately true alinement lL her 


1s un 


doubtedly much truth in his 


lhe 


Statement 


importance of shatting being 


rect in its position, that is, level in its 


earings and in a perfectly straight line 


whole length, cannot be 

lL hose 
had to deal with the faults and 
badly 


extra 


ideway the ove! 


estimated persons of experienc 


who have 


folli of imeorrect and executed 


work, know well thi cost of malt 


tenance requisite to keep a mill or work 


1! constant Operation; overtime for th 


engineer in charge; occasional stoppage of 


machinery through needless friction 11 


the bearings; wheels, pulleys and 


coun 


lings loosening daily, and breaking; extra 
cost of fuel and labor in the fire room 
xtra wear and tear of the engines, etc 
[hese are only some of the troubles at 
tributable to shafting not in true alin 


ment ! 


lhe causes Ot ] thes troubles 
manifold. “On new work the systen t 
recting generall irried Out Is qui 
ti tbly faulty: and such faults may ari 
from many sour : ich as the settlin 
of the foundati f the building, the 
warpin r twisting of the floors whet 
wood beams have been used, the distortion 

structural steel and iron work na 
where fireproof tleot are constructed 
either in brick, concret ir similar ma 


teria and the haftine is erected beto 


the floors are tl ighly set and dry (at 

this usually take considerable length of 
time) the result of the millwright’s labor 
will be unsatisfactory As soon as mil! 
or workshop building is_ sufficiently ad 
vaneed in its construction to enable. the 
millwright to tix the hanger ir bracke 

he is generally toid to do so. Often thi 
occurs before tl windows are in the 
places lhe reason for doing this is be 


cause there is much to be saved in cost 


ot erection 


lhe room 1s clear ot « 


structions and t implifies the work 


Iding is often at hand 


nd there are many other 


help the 


method, of course, 


. nd th 


L Lil ( 


very much; scaffo 
conveniences 


which work forward This 


wits the workman, th 


wner, and on first 


col icté 


sight appears strictly economical, as it 


ives a quickly executed and a cheap 10b 
But after giving the matter fair con 
sideration it will be found readily to be 
Ilse economy and an increasing extra ex 
penditure will be requisite until the work 


this I refer th 
showing a line of 
floor. 


lo illustrate 


| { 


is remedied 
reader to Fig. 1, 4 4 
hafting attached 


a quantity of heavy machinery is 


underneath a 


where 
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. eae 
lhe weight of the 


floor; the shaft 


installed abov: ma 


chinery has distorted the 


ing. of course, 1s out of alinement no mat 
ter how carefully the work was done be 
fore the heavy machinery was placed in 
position 

[he same thing occurs if a line of shaft 
ing is carried 01 ground floor through 

yor stands or pillow blocks, as the floor 
or foundations are almost sure to settl 
Luckily, the remedy is simple if those who 
! esponsible can bi 
logical system to adopt is to let the mill 
be finished and the shafting erected befor: 
the machinery is fixed Then a_ short 
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the bearings should be under constant ex- 
amination. 

If the reader will study the method of 
the 
Fig. 2-J its simplicity will be apparent, and 


realinement of old shafting shown in 
the cost of putting mill shafting in order 
a mere fraction compared to the 
Let 
moment of the 


will be 


advantage gained mill owners think 


continual loss oc- 


for on 
curring through the defective condition of 
their mill shafting, that has probably been 
working for years without any attention 
further than the usual oiling. So long as 
the motive power is sufficient to move the 


shafting round it is not considered neces 

















time before the machinery is put in opera- sary to do anything more until suddenly 
tion to realine the shafting and make all there is a smash and everything is stopped, 
the bolts, ete., secure; thus will be seen sometimes for days. Yet to remedy all 
clearly the advantages of this method this is such an extremely simple matter to 
ver the first-named, as the shafting is the practical man as will be seen by again 
much more likely to run under better con referring to Fig. 2-J and the benefits to be 
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VICES FOR ALINING SHAFTING 
ditions and for a longer period without derived therefrom need not be further 
ittention except the usual oiling andclean- commented on [he work of realining 


ing, ct 


Of course, 


many people will be tempted 


to think this system entails a lot of un 


necessary labor, but if they will reason the 


matter out and place the work 1n skilled 
hands, | venture to say they will be well 
satistied with the result as they will un 


Save 


mist ikably 
Let 


money 


anyone take the trouble to test a 


line of shafting crected under the first 
named conditions, when the shafting has 
been at work three months, and he will 
require no further confirmation that the 


ystem is entirely wrong. However, under 


any circumstances it is necessary to have 
a second alinement to obtain the best re- 
sults, and if strict economy is to be con- 


should be 
Of 


sidered a periodical alinement 


made, say, every 12 months course, 


can be done when the mill is stopped for 
holiday or at a week-end, and little or no 
inconvenience need be suffered by anyone. 
[ have undertaken many such jobs and in 
no case has it taken more than two week- 
It has 
been found that the shafting has been fre- 
quently level from ™% inch to 2 
that of a new mill 
with the shafting erected by one of the 
the said 
inches diameter and the 
to the beams 
that the hangers were attached to and 
which were embedded in a fireproof ceil- 
ing; the floor was covered with 

The irregular torsional 
strain on the shafting was the cause of 
about a dozen ends of shafts twisting off 


ends to complete a fairly large job 


out of 


inches In one case, 
best known firms in the country, 
shafts were 2! 
steel 


distortion was owing 


above 


heavy machinery. 
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and the split muff couplings were con- 
stantly coming loose. This went on until 
the whole of the shafting had been re 
alined, although the mill had not been at 
work more than 12 months 

Where the shafting is carried in ad- 
justable bearings the leveling is a simple 
matter, but where non-adjustable fittings 
are in use the work is much more difficult, 
still not so much so but that intelligent 
workmen can deal with it. The best line 
to use for the purpose is piano wire which, 
when used as shown in Fig. 3 gives very 
little deflection or sag. The next best is 
the strongest line procurable, but fairly 


fine. 
How to Erect AND ALINE SHAFTING 


Having determined the position and 
type of hanger, wall bracket, pillar bracket 
or pillow block to be used, fit the two end 
bearings in position. Next secure the line 
as short a distance as possible beyond the 
end of each bearing. The usual method of 
so doing is by driving a spike into the wall 
or other convenient place. The line is 
carried through the end bearings, pulled 
taut and made secure. This method is very 
unsatisfactory, inasmuch as from various 
reasons considerable deflection or sag oc- 
curs, consequently the line requires to be 
much better 
a bracket with 


repeatedly tightened \ 
method is shown in Fig. 3: 
pulley is fixed at each end of the shaft 
line and the line placed through the end 
bearings. A weight is fastened to each 
end of the line, see Figs. 1 and 2. Thus the 
line is kept taut without further trouble 

At this stage it will be necessary to get 
the line level from end to end, having 
placed in each end bearing a strip or float, 
made as per Fig. 4, and secured the bear 
ings so as to hold the strip firm with the 
central line marked E on the strip parallel 
to the line (cord or wire) that the rest 
of the bearings are to be fixed by. Then 
proceed to fix the straight edge, the cen- 
ter of which must be exactly at half dis 
tance between the end bearings. This 
point is very important, for if placed at an 
unequal distance between the end bearings, 
the deflection of the cord will mislead the 
erector. The straight edge may be car- 
ried by a cord attached to each end and 
hung from ceiling; see Fig. 5-/ or a tem- 
porary frame made as per Fig. 6-F, which- 
ever is the most convenient under the cir 


cumstances. Having carefully leveled the 


straight edge, adjust the two fixed hangers 
so that the cord will be paralle! to th 
straight edge. Then, having made that se 
cure, notice the deflection in the cord H, 
Fig. 6, and a simple calculation will show 
the relative position of the central hanger 

Next, fix the central hanger, making al 
lowance for the deflection of the cord 


secure place a 


line; having made this 
wood center as per Fig. 9-E in the middle 
of this center bearing to support the cord 
line. There will then be very little de- 
flection on the cord line in the interme- 
diate distance between the central and 
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end hangers. The rest of the hangers can 
then be fixed in position and made secur 
Having fixed such hangers in position the 
shafting can then be placed in the bear 
ings, the couplings fixed in their position 
and made good, having made everything 
all right by fixing the caps on the bear 
ings, etc. The shaft may be revolved to 
insure it being properly placed in the 
bearings before the leveling is done. The 
a reliable make 18 


adjustable 


spirit level J should be 
inches to 2 feet long, and 
When using it on the shaft it should be 
exactly central between the bearings as 
there will be some deflection in the shaft, 
and if tested on one side of the center be 
tween the bearings the erector will be mis 
led. See Figs. 7 and 8-/ 

If the work has been carefully carried 
out up to this stage, it will be found that 
very little adjustment will be necessary 
The next thing is to test it sideways, and 
having finished with the cord line on the 
shaft level, refix it at a convenient dis 
tance from the floor, say 3 or 4 feet. But 
first, drop a cord line from each end of 
shaft with a heavy plumb bob or weight 
attached and let the latter hang in a pail 
of water. See Fig. 2-A [his insures 


imb link Chen carry 


steadiness of the pl 
the cross line, Fig. 3, the whole length of 
the shaft and adjust it so as to be about 
1/64 inch clear of the dropped line at 
each end Then by dropping a plumb 
line from each bearing as shown in Fig 
2-K beginning at No. 1 and testing one 
at a time with the same plumb line until 
the whole number have been tested. 

To realine a shaft where the place is 
filled with machinery it is necessary only 
to carry out the aforenamed instructions, 
excepting that a scaffold or other con 
venience may be required above the ma 
chinery. In erecting non-adjustable hang 
ers on brackets, the adjustment is ob 
tained by using wood or other packing 
pieces between the base of the bracket and 
the beam, making the work much more 
difficult. Yet, the instructions given above, 
generally are applicable, except that each 
bracket or hanger should be leveled by 
resting the straight edge in the previous 
one and spanning the two, beginning at 
No. 1 and proceeding to the end. The 
straight edge should not be less than 12 
feet long, 10 to 12 inches wide and 1% or 
114 inches thick, and the two edges will 
be exactly parallel 


Conside rable has been published of late 
in connection with the two new German 
soldering compounds “Tinol” and “Flu 
dor,” and it is useful to note from com 
ment on the subject in the Elektrotech- 
nische Zeitschrift that from a thoroug 
investigation it was obtained that “Tinol” 
consists of 7.9 per cent. glycerin, 3.1 per 
cent. ammonium chloride (salammoniac) 
and 88.9 per cent. metallic powder. The 
metallic powder contains equal parts of tin 
and lead, having consequently the com 


position ota soft s ilder 
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Where the Bonus System Falls 
Down 


MARKS 


Did you ever notice how willing, or 
even anxious we are to save money when 
the risk and 
how, atter he really gets to the saving 
to adopt the terms of 


the other fellow takes al 
point, the “savee,” 
the law sharps, wants to renig when the 
“saver” begins to make a little money out 
ot the deal? If you haven't, you just 
watch the next case you know, or better 
Here’s what hap- 
no matter what. 


yet, try it on yourself 
pened to my friend Bill 
or where 

Bill had worked all over th earth and 
Canada, had run shops that made hair-pin 
machinery, and from that to locomotives, 
but he had got tired of wandering and 
took a job to rejuvenate a corpse i. the 
shape of a shop that was building sausage 
stuffers. Not a very poetic business, but 
a good sausage stuffer was better than 
a poor milling machine and he undertook 
to make good 

rhey offered him a fair salary to start 
with and a very comfortable boost at the 
e1:d of the first year, so Bill thought he 
was fixed and began to enjoy life once 
more 

He had one advantage over some shops, 
invthing he did was an improvement—- 
perhaps When 
till started in the nearest approach to a 
manilla paper templet for the 


vouve seen that kind 


jig was 
holes in a pipe flange, so it couldn’t be 
said he had no opportunity 

Things went along very comfortably un- 
til it came time for the aforesaid boost to 
materialize in the pay envelop, when the 
money sharp got busy in the office. So 
he fudged up a counter-proposition which 
put it up to Bill to make good. Instead 
of the boost, which meant a steady drag 
on the bank account, as well as a tension 
on the pocketbook nerve, the plan was 
to continue the old salary, but give Bill 
a percentage of all his savings on labor 
cost ° 

"Twas fair enough, so Bill signed upon 
the new deal and dug in harder than ever 
because every dig meant a few cents in 
Bill’s pockets and there’s nothing like a 
little of the coin of the 
anyone hump his prettiest 

Bill kept 


fatness in the pay envelop and 


realm to make 


plugging along, getting his 
ld-time 
occasionally making a few figures to see 
how his percentage was coming along. As 
I said before he had every chance in the 
world and he didn’t pass up very many of 
them either, so it didn’t take long to show 


1 
ly 


him th 1 


it the new deal was a winner and 
that he was better off than before. Then 
too, it showed the firm just how muct. he 
was saving them over the previous cost 
of the same work so that thev would he 
happier the more he made 

At least so it seemed to Bill 
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But there seems to be a peculiar twist 
in the think tanks of some of these money 
sharps. 
as it is squeezing discounts off the bill 


Chey think in percentage as long 


of some poor chap that needs the money 
to pay his rent, but they only see total 
amounts when it comes to the pay roll. 
This financier had the same disease. 

He began figuring up what Bill would 
be likely to get during a good year, when 
hogs waxed fat and the eaters of sausage 
had the thereof And the result 
staggered him. He could see nothing but 
totals and these were so large that they 


price 


were entirely out of the question for any 


greasy mechanic. “lwould surely go to 
his head and might be his ruination. And 
they would be responsible, perish the 
thought. 


So, instead of renewing the contract on 
their own basis, they wanted to go back 


to the old deal, jumping the salary to the 


highest point before named, but cutting 
out the percentage game forever after 
Then Bill hunted another job 


This is just another case of seeing labor 
at the re 
a four to one division. That 
3ill got 


and they got four times as 


cost in chunks without looking 
sults 
is, for 


was 


every dollar saved he 


twenty cents, 
much, or 
think 


when he 


eighty cents. And you'd almost 


even a financier could be happy 


was getting eighty dollars clear 
money—velvet—and only giving up twenty 
to the fellow who got it for him. 

If he lost 


to give twenty for its return and no ques- 


a hundred he'd be glad enough 


tions asked, but here was a hundred that 


he’d never even had in his hands, and he 
wanted it all. Couldn’t bear to see Bill 
get even atwenty, although he admitted it 


was all due to his efforts. Couldn't see 
that for every dollar Bill got, the firm 
had four dollars of real cash, just like 
getting money from home. Couldn’t see 
that besides all this they had increased the 
output of the shop a whole lot of per 
cents. without spending a dollar for new 


tools, for buildin 
thing but labor 
And yet he wasn't 


rs, for taxes, or for any 


different from a 
little million others who are it 


All the 


any 


the same 


position. savings in the world are 


lost sight of if Bill, or anyone else, can 
save enough so that his share mounts 
up beyond what a shop man ought to get, 
according to the office rules And it 
doesn’t make much difference whether it’s 


bolt 


cutter, or a bonus for the superintendent, 


a contract for piece work on a 


the average manager won’t stand for too 


much of a saving by either one when he 


gets a whack out of the he has 


saved 


money 


It is interesting to note that in connec 
tion with the conservation of water power 
a recent advance in transmission voltage, 
service of a 110,000-volt 
Michigan, is a clear 


the rapid elimination of distance as an 


by the placing in 
line in indication of 


obstacle to electric-current service 


\ 
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Device for Testing Precision 


Levels 


- 


By W. PocKRANDT 


[he precision levels that can be pur- 


chased in the market do not correspond 


to the fullest extent with the claims of 
accuracy that are made for them. This 
quality of precision is one that is re- 


quired in a machine shop where the in 
strument is used to inspect machine tools. 
Further, the levels either multiply to too 
great an extent or they are over-sensitive 
and thus in the shop their bubbles are 
always vibrating and do not come to a 
position of rest. It is therefore wise to 
prove the accuracy of a level before one 
uses it for work of testing. 

[his purpose is served by the device 
shown in Fig. 1 as used in the practice 
of the 
Loewe & 


Ludwig 
Actiengesellscha ft, 


testing department of 
Company, 
serlin, Germany. The device consists of 


an iron straight-edge with an accurately 


surface 
Upon this the level to be tested is placed. 


leveled and carefully scraped 


lo prevent the warping of ‘this accurate 


surface, the straight-edge is stiffened by 


one longitudinal and several cross ribs. 


Che straight-edge rests upon two securely 
fastened supports extending upward from 
base 


common 


plate One of these 


ipports is provided on its upper surface 
with 


end of the straight-edge, while upon the 


a knife edge upon which rests one 


ler support is arranged a micrometer 
screw by means of which the straight-edg« 
an be Phe 


center, of the 


raised and lowered distance 
to the 
screw measures exactly 


millimeters Che 


from the knife edge 
micrometet 1009 


turning of the microm 
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position, or how many divisions it is out 
toward either side. 

Further, it determines what inclination 
expressed in hundredth parts of a milli- 
meter per 1000 millimeters of length, a di- 
vision of the level indicates. This is then 
marked upon the level, because such a 
method is more important for the machine 
shop than a design that expresses a di- 
vision in French minutes and 
seconds, as one finds on ordinary instru- 
ments. If now, a workman finds from the 


r 


lines, or 

















FIG. 2. A SQUARE ARRANGED TO USE 


WITH A LEVEL 

level, say a movement of the air bubble of 
one division corresponding to an incli 
tion of 1/10 millimeter per 1000 milli 
meters of the length, he can therefrom 
very easily determine the inclination tor 
other length whatever; while a cal 
culation from the square is not necessary. 


any 


The level can also be used profitably 


under one leg of a square to test per- 
pendicular surfaces Such combination 
instruments, especially adapted for this 











DEVICE FOR 


the scale 
brings about an inclined position of the 
i ‘f a hundredth part of a mill- 
neth. The 


eter screw tor one division of 
straight-edge < 


1000 millimeters of Il 


base plate of the device is shown with two 
leve ling SCcTCWS Sé t] at one can also Set 
the finished surface of the straight-edge 

wise direction The firm 


level in a CTOSS 
of Ludwig Loewe & 


device to test whether or 


this 
air bub- 


Company 


not the 


uses 


noves accurately throughout the level 


adistance and to determine 


TESTING PRECISION 


its middle 


LEVELS 


purpose, are purchasable in the markets. If 
level and square are not fastened together, 
the square has an accurate straight sur- 
face on which the level can be set in any 
Chis 


advantage: In 


Fig. 2. 
this 
places the level, even without the 


desired position, see type 


of instrument has 
many 
square, is troublesome and is an unhandy 
therefore, 
the manner desired 


instrument and anyone can, 


adjust and use it in 
much better than if it is combined with a 


square. 
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Details of the Mitchell Planer Drive 


Idle Pulleys, a Slipping Clutch and Air or Electric Operating Mech- 
anism Produce a Drive Whereby Planers Can Be Speeded up 


BY FRANK SA WFORD 





The planer drive described in the fol- of drive was immediately applied to a 1. 85-horsepower constant-speed induc- 
lowing article was designed for the pur- number of other planers ranging in size tion motor is used to drive the table, and 
pose of enabling large powers to be ap- from 5 to 10 feet, displacing both mag-_ it is believed that this is the only instance 
plied to planers, or any other class of re- netic clutches and shifting belt drivers. The of a blooming-mill table being driven by 


versing machinery, and at the same time cutting and return speeds of these planers such a motor. Those who are familiar 
to allow of easy and sensitive operation. were also increased; the cutting speed with steel plants will readily understand 
The difficulties of driving large planers being only limited by the character of how severe this class of work is, and elec- 
with the ordinary shifting belts are well steel used for cutting tools. In one in- trical men in particular will appreciate the 
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DIAGRAM MATIC VIEWS SHOWING BELTS AND 











PULLEYS ON A MITCHELL RI 








VERSING DRIVE 5. ARRANGEMENT OF CYLINDERS AND AIR COCK 
known, and it has been usual to drive the’ stance a 7-foot planer was operated at obvious advantage of the above ar- 
larger sizes of planers by means of 75 feet per minute on the cutting stroke = rangement 
clutches operated by electric or pneumatic without the slightest shock or jar to the 
power. The device herein described is a machine This cuttin speed, however, PRINCIPLES OF THE DRIVE 
belt drive, but differs from the shifting was found to be too high for the tools to he drive is very simple and is briefly 
belt drive mentioned above, in that any stand satisfactorily and w reduced to method of running two loosely hung 
width of belt may be used, and the belt 50 feet per minute; the return speed was belts in opposite directions. Each belt is 
speed may also be kept as low as desired; maintained at 150 feet per minute run at whatever speed is desired and ts 
consequently any amount of power may Che use of the Mitchell drive has since lternately tightened by means of a Jockey 
be delivered to the planer been extended to other planers, both in pulley soth driven pulleys are keyed to 
This device was designed by W. C. England and different parts of Europe, th me shaft; the direction of rotation 
Mitchell and was first applied to a 14-foot and up to the present time over 60 planers Of thi hait depend m which jockey 
Dp t eplace a set of magnetic are in daily operation with this device. pulley thrown into contact. This re- 
lutches with which this planer was for ind 150 feet per minute on the return, ersible shaft is coupled to the planer in 
manner desired, usually by means of 
lipping clutch or coupling. In some 
lipping clutch is incorporated 
ersing mechanism itself 
principles followed in evolving this 
were: The reversing shaft with its 
eys must be kept as light as possible to 
luce inert effects on reversal; the 
riving shafts, pulleys and all other parts 
olving in the same direction must be 
ide heavy to take dvantage of a great 


wheel effect The slipping of the belts 
on the pulleys must be reduced to the 
smallest possible amount, and the machine 
must be reversed without shock and in 
the shortest time possible 


[he jockey pulleys operate on the slack 
of the belts, and cause such a large 
rc of contact to be embraced by the belts 


the pulleys that the machine is re 








ersed almost instantly and without ap- 


FIG. 4. ARRANGEMENT OF A COMPLETE MITCHELL DRIVI preciable slip between the belt and pulley 

\ little slip is necessary, however, to en- 

merly equipped. It proved so much su \pPpLiIeED TO A BLoomING MILL ble the planer table to be reversed with- 
erior to the magnetic clutches and was The drive has also been applied recently out shock, and this is provided for by 
p rt 2 I . 
so successful in operation that this form te the table rolls of a 36-inch blooming means of the adjustable slipping clutch 

= mill with perfect success; displacing two mentioned above 
*See AMERICAN MAacniInist, Vol. 27, Part , ' ' 

1. page 739 reversing steam engine In this instance Figs. 1, 2 and 3 are diagrammatic views 
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showing the arrangement of the belts and 


pulleys on one type of this drive. Shaft 
A is driven by a motor or from a line 
shaft in the direction shown by the arrow. 


Shaft 
direction and at a 


the 
speed by means 


B is driven by A in opposite 
slower 
of gears, the difference in speeds of the 
two shafts being arranged to suit the cut 


ting and return speed desired. B is the 


drive for the cut and 4 for the return 
If desired a change-speed box may be in 
terposed between A and B, giving a varia 
ble cutting speed and constant return 
speed. At C is the reversing shaft; D 
and £ are the jockey pulleys The jockey 
pullevs are hung on swinging arms, and 


coupled by means of adjustable connecting 
to a rocking shaft F 
As shown in Fig. 1, 


rods 
the jockey pulleys 
are in the off position; both belts are run 
ning free, and the shaft C is stationary 


When shaft F 


is moved counterclockwise, 
both jockey i 


the left, / 
with the belt driven by 


pulleys move to 
comes into contact 


{1 and gives motion to the shaft C in the 


direction shown in Fig. 2. Fig. 3 shows 


the reverse motion 

Fig. 4 shows the complete drive with the 
belts arranged vertically, and with gears 
cutting speeds and 


arranged for two 


constant return speed. This arrangement 
is provided with a slipping clutch on th 
driving pulley for the cut, as 
for the 


a slipping clutch, but can, of 


shown at 4 


The driving pulley return is not 


shown with 
desired On the 


course, be so made if 


upper driving shaft B are shown two fly 


The 


flywheels smooths out the power “peaks’ 


wheels C ( energy stored in these 


demanded by the reversal of the planer, 


and this makes the supply of 
The 


pulley (shown dotted) for a 


power 
drivine shaft B 


more 
carries a 
he It Cc 


1 motor may be 


uniform 
mnec 
tion to the line shaft: or 


direct coupled if requiré d 


CHE OPERATING MECHANISM 
rhe 


pulleys is shown at F. At 


rocking shaft operating the jockey 
D D are ball 
bearing eccentrics coupled to the swinging 
jockey-pulley frames FE by adjustable con 


necting rods. Fig. 12 shows this arrange 


ment in detail, and Fig. 13 shows the « 
tails of the ball-be iring 


rocking shaft F, Fig. 4, 


1 
eccentrics The 


is operate. by th 
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dogs on the planer table. Several methods 
this shaft by 
conditions. [n 


the dogs are 
small 


of operating 
used according to 


sizes of planers the shaft F is connected 


ys by means of 
In the larger 


directly to the planer d 
cranks and connecting rods 

the shaft F 
by power, using either compressed air or 
actuate 


however. is operated 


S1zes, 


electric power. The planer dogs 


1 three-way air cock, or a three-way elec- 


tric switch, respectively, as the case may 


be. In Fig. 4 the dotted lines at G show 


the location of the air cylinders when 


compressed air is used for operating the 
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When electric power is used for revers- 
ing the belts, the arrangement is practi- 
cally the same as for compressed air, ex- 
substituted for the 
for 


cept that magnets are 


air cylinders, and a three-way switch 


the air cock. 
Fig. 10 shows in detail a slipping clutch 
a bevel This style 


gear. 


with 
is used where it is desired to place the re- 


combined 


<—— 


AA VV 








Ss 


FIG. Q AIR PISTON AND COCK 











rocker shaft. Fig. 5 shows in section and 
end view the complete arrangement of 
bra Wasuer 
Cast Iron LBack-plate 
Cast Iron | 
‘ 
~ M.S. 
| Washe 
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FIG. 10. DETAILS OF 


cylinders and air cock. At A is the three 


air cock actuated by the planer dogs; 


way 
B is a double piston with rack teeth cut 
in its upper edge. This rack meshes into 


Fig. 4; the pinion 
| he 


are for carrying spiral springs; 


a piston, shown at H 
is keyed to rocker shaft F ~hambers 
D, Fig. 5, 
the purpose of these is to return the piston 
to the central position when both ends of 


the cylinder are open to exhaust. 


Fig. 6 is a longitudinal section in detail 
of Fig. 5. In Fig. 7 is shown a cross 
section through the air cock, while Fig. 8 
is an end view of the cvlinder. Fig. 9 


shows the piston with rack. These views 


self explanatory. 








BEVEL GI 





AR AND CLUTCH 


versing drive at right angles to the planer 

The piston which meshes into the bevel 
gear is keyed to the reversing shaft. 
Curves oF ACTUAL PERFORMANCE 

In Fig. 11 shown curves plotted 

from tests taken of actual performances 

of a 10-foot planer; first, with the ordi- 

shifting belts; 


are 


nary second, with a revers 
ing electrical motor; and third, with the 
Mitchell were taken 
on the same planer, and with a 10-foot cut 
With the shift- 
ing belts the cutting speed was 16 feet per 
feet per 
motor the 


drive. These tests 


and return in each case. 


minute, and minute. 


With the 


return 42 


reversing cutting 
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LONGITUDINAL SECTION OF AIR CYLINDER CROSS-SECTION THROUGH AIR-COCK END VIEW OF AIR CYLINDER 
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speed was 19.5 feet per minute and return 
speed 46 feet per minute. With the 
Mitchell drive the cutting speed was 40 
feet per minute, and return speed 8o feet 
per minute. The conditions of cutting and 


material used were as near as possible thee 


same in each case. 
The curves are plotted vertically in 


horsepower and horizontally in time in 
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With the Mitchell drive it required three 
seconds to reverse from a return speed 
of 80 feet per minute to a cutting speed of 
40 feet per minute, the power rising to 
a maximum of 45 horsepower momen 
tarily. The shape of the peaks would in 
dicate that the reversal of the planer table 
was instantaneous with the Mitchell drive 
There was, however, absolutely no shock 
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FIG 1! POWER AND TIME 


Ordinary shifting belt—cut 16 feet per 
Reversing electric motor—-cut 19.5 feet per minute, return 46 feet per minute One 


15 seconds 


Mitchel reversing gear--Cut 40 feet per minute, return 80 feet per minute 


seconds. In the curves, the broken line 
represents the performance of the shift 
ing belts; the dotted line, the reversing 
motor: and the full line the Mitchell drive. 
It will be seen by these curves that the 
shifting belts required 53 seconds to com- 
plete one cycle; the reversing motor, 45 
seconds, while the Mitchell drive only re 
quired 24 seconds 

The power peaks in these curves are 
very interesting as showing that the effects 
of inertia are more apparent in the driving 
mechanism than in the planer table and 
gearing. With the reversing motor it re 
quired five seconds to reverse the planer 
from a return speed of 46 feet per minute 
to a cutting speed of 19.5 feet per minute, 
the power rising to a maximum of 67 
horsepower for one second. With the 
shifting belts it required five seconds to 
reverse from a return speed of 42 feet 
per minute to a cutting speed of 16 feet 
per minute, the power rising to a maxi- 


mum of 55 horsepower for one second 





FIG, 12 


DETAILS OF REVERSING MECHANISM 
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be noted that in every case in which the 
Mitchell drive has displaced other forms 
f reversing drives on planers already 
built, the speeds have been increased, 
without changing or strengthening any 
parts of the planers, and in many cases 
dispensing with most of the gearing 

\ planer equipped with the Mitchell 
drive will plane to a straight line without 
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DIAGRAM OF ONE COMPLETE CYCLE OF A IOX30 FOOT METAL PLANER 


minute, return 42 feet per minute. One cycle 


to the planer, the energy given out by 
the table on coming to rest at the end of 
each stroke at this high speed being per- 
fectly absorbed by the slipping clutch 
The horizontal line in the first part of the 
curves shows the power required to drive 
the gears with the table lifted off, and it 
will be noted how small is the amount of 
power required to do the actual cutting, 
as compared with the total power used 
It will also be noted that the rate of horse 
power for the cut and return strokes is 
nearly the same for the reversing motor 
as for the Mitchell drive, although the 
speeds are nearly doubled in the latter 


THe Device 1s A Distinct PIECE oF 
MECHANISM 


It should — be 
Mitchell drive is a distinct piece of mech 


pointed out that the 


anism in itself, and is, therefore, as per 
fectly adapted for application to existing 
planers, as of being incorporated in the 
design of new machines. It should also 











es 
Rotatioa of 
Rocker Shaft 


One cycle 10 feet cut and 10 feet return 


10 feet cut and 10 feet return 53 seconds 
cycle 10 feet cut and 10 feet return 


”4 seconds 


overshooting, and the reversal of the table 
at the highest speed is effected absolutely 
without shock, thus showing the advantage 
of the slipping clutch in this drive 

A process which makes possible the sub 
stitution of steel for malleable iron in 
many articles of light hardware has been 
invented, and is described in the Engi- 
neering and Mining Journal. The method 
is founded primarily upon the idea that 
as two pieces of metal of unequal section 
do not unite readily to form a good weld, 
two points, or a point and a ridge, must 
be raised on the pieces to be united 
These raised contacts are forced together 
under hydraulic pressure, and, forming 
the link of lowest conductivity in an elec 
tric circuit, are heated by the current to 
a temperature at or near fusion; the two 
projections are thus quickly united and 
form a bond or rivet which is even 
stronger than an ordinary rivet, because it 


is in one piece with the body of the metal. 





DETAILS OF ECCENTRI( 
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Salient Points for liventors— 
Infringement 


By JoHn D. Morcan 


There is some confusion in the use of 
the terms 


ment.” Interference arises when two or 


“interference” and “infringe 


more inventors claim the same invention 
The disputed subject matter is awarded t 
the first 
arises between inventors having applica 
tions for patent pending in the Patent 
Office at the time for the same in 


vention. Some 


inventor It most frequently 


Same 


idea of this on its prac- 


tical side, has probably been gained in 


the prior article on “Diligenc: Chere 
are cases where an issued patent and an 
are involved in 


Patent 


application still pending 
an interference proceeding in th 
Office, but this need not be dwelt on here, 
the present purpose being 
clearly between 


merely to dis 


tinguish terms lwo 
patents which cover the same thing maj 
be put in interference by the United States 
courts, but this also is merely mentioned 
in passing Interference involves the re- 
lation of two patents or applications for 
other 


patent to each 


Infringement is where a machine or 


thing embodies the subject matter of a 
patent claim. The 


that of the relation of a machine or thing 


question involved 1s 


to a patent There are, of course, patents 
for processes or methods of doing things, 
but it 
to go 
is the unauthorized making, using, 


would merely complicate matters 


into this in detail Infringement 


or sell 


ing of a machine or thing protected by 


the claim or claims of a patent 
How INFRINGEMENTS ARE STOPPED 
The Government in the patent has 
granted to the inventor the exclusive 


right to make, use and sell the invention. 
That means that nobody else may do these 
The will 


not of its 


however, 
the 
The owner of 
If the 


owner does not think enough of his rights 


things Government, 


own motion prevent un- 


authorized doing of them 


the patent must sue the infringer 


to prevent anybody trespassing on them 
the Government does not care If, how 
ever, the owner goes into court, and 
makes his case, the Government is then 
very diligent to enforce his rights for 
him. In principle, the patent is property 
just as a field is property. If the owner 


of the field does not object, a person may 
trespass thereon with impunity so far as 
the but if the 
owner brings the matter into court, the 


Government is concerned, 
his rights 
that 
ture of the patent monopoly is such that 


Government will then enforce 

It will be seen, therefore, the na 
a man is given ordinary property rights, 
in the invention, such as a deed to a piece 
of property would give him 
1S CONSIDERED IN AN_ INFRINGE 
MENT Suit? 


WHAT 


. 
In an infringement suit the owner of 
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the patent points to the infringing ma- 


and “Tt in- 
He points also to the 
“Stop him doing it, 
has 


chine or other thing says 


fringes my patent.” 


infringer and says: 


and make him pay me for what he 


The 


fending himself points to th 


already done.” other party in de 


patent and 


} 


“It is worthless—invalid—but in any 


infringe it.” 


case my machine does not 

[he court in such case will first fix its 
ttention on the patent. It asks: “Is the 
patent valid?” This means, in_ other 
words, is that which is covered by the 


claims novel and does the patent in other 


ways meet the law? If the patent is in 
valid, that ends all. If valid, the court 
then asks: “What do the claims mean? 
What do they cover? Do they cover this 


nachine or thing which is complained 
of?” It is on this point that the suit 
finally turns. If the answer is “No,” the 
defendant goes free; if “Yes,” an injunc- 
tion issues against him and he must pay 
costs or damages 

While these proceedings have’ been 
stated very briefly, the parties frequently 
go to great lengths in presenting testi 
mony each to support his position. The 
Government does not guarantee the 
validity of patents issued by the Patent 
Office, nor will it restore the filing fees 
upon which a_ worthless patent was 
granted. The patent, however, stands or 
falls claim by claim, and one or more 
claims of the patent may be declared 


worthless while others are declared valid 


[HE PENALTY FOR INFRINGING 
\ great deal has been heard about in 
but it 


an order of 


junctions of recent years, may be 
well to define one roughly as 
the court directing a person or 


tion to to do 


corpora- 


do or not a certain thing 
Disobedience is punishable with fine and 
imprisonment as a f court 


Damages to trade of the 


contempt 


patentee, or the 
profits made by the infringer, at the op 
tion of the 

The injunction, 


further 


collected 


forbidding 


party, may also be 


however, 
infringement is a powerful 
the 


valid patent It ar es not 


very 


weapon m hand of the owner of a 


matter how much 


special machinery the infringer may have 
bought, how much may have been spent 
by him in advertising or otherwise devel- 
oping a trade, no matter how much time 


I 


makes his case, the 


as been given to the 


project, if a patentee 
to the 


escape. 


court will say 


infringer “stop,” and there is no 


WHat 


[he general unswer is easy It 1s 


CONSTITUTES INFRINGEMENT 


’ any 
or other thing which embodies 


matter of the 


machin 


the subject claims, and is, 


therefore, protected by the patent. In a 
however, the answer is not so 


after it 


given case, 


eas) Even has been decided 
that the patent is valid, and the meaning 
of the claims has been determined, if the 
supposedly infringing machine is in some 
different that 


a very difficult ques- 


degree from described in 


the patent, it may be 
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tion to tell whether the claim still covers 


it. No general rule that will fit every 
case can be stated. General principles 
there are, but they require expert knowl- 
edge to apply them, and sometimes all 


®%xpert knowledge can do is to declare a 


debatable case. Adjudication by the court 


in such cases is frequently the only means 


of determining the question. 
SoME GENERAL Facts AND PRINCIPLES 
\mong the things to be remembered 
are 
(a) The issuance of a patent by the 


Patent Office is no indication as to whether 
or not a machine of such patent infringes 
the claims of some other patent 


The 


yn novelty) of any patent on which suit is 


(b) validity (depending usually 


brought is carefully gone into by the court 
(c) Where infringement is established, 


an injunction may be obtained forbidding 


future infringements. 
(d) A machine need not be precisely 
like the one described in a patent in order 


to infringe its claims 


EQUIVALENTS 


Changes in form may be quite extensive 


without much change in principle. One 


might 
not 
question of 


external appearances 
that the 


largely a 


judging by 


readily conclude claim was 
infringed It is 
whether the principle of operation is the 


same. \ 


application should 


fairly broad and well drawn 


patent protect every- 


thing| operating on the same principle. It 
will be quite clear that the extent of this 


ability to protect is what largely gives 


commercial value to the patent. ‘~The com- 


mercial value of a patent breaks up into 


two general features. First, its ability to 


prevent others from making the patentee’s 
particular machine; and second, its ability 


to prevent others from making any ma- 
chine which will compete with thai of the 
patent; in other words, any machine for 
doing the same thing 


A narrow patent will do the first, while 


a broad patent will do both \ patent 
may be considered broad in a practical 
and commercial sense when it prevents 


the building of any machine which is able 


to compete with the patentee’s, although 


it might be possible to build a much 


more 
} C 


expensive and hence commercially imprac- 


ticable machine in spite of the patent. The 
claims of patel ire not to be taken 
literally in all cases. The claim is usually 

combination of elements. The inventor 


has gathered together in his machine a 
number of elements each old as considered 


1 


by itself, but as assembled and associated 


by him the; operate under the law or prin- 


ciple of the invention to do something 


new, or to do something old in a new 
way. The claim recites this fact by setting 
forth these elements “in combination.” 
Now if the claim includes a spring as 
an element and another incorporates the 


combination in his machine, but substitutes 
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for the spring a weight, or a weight and 
a lever, he would be adjudged an infringer 
just the same. This will give some idea 
of what is meant by an equivalent. It is, 
practically, anything substituted for an 
element in the combination which leaves 
the combination to produce the same re- 


sults in practically the same way as before. 


Tue RANGE OF EQUIVALENTS 

How far will a court go in applying 
this doctrine of equivalents? The general 
rule is very clear. In a broad patent 
which, in a sense, is one where an inventor 
has done a great deal, a wide range of 
equivalents will be allowed; but where the 
patent is narrow the range of equivalents 
will also be narrow. Very little can be 
added to this statement with advantage 
short of going into the matter in full 
detail 


INCLUSION OF ELEMENTS IN A CLAIM 


One thing to be closely guarded against 
is the inclusion in the combination of the 
claims of unnecessary elements. While 
the courts have held themselves free to 
read a liberal interpretation for elements 
specified, where they think the patentee 
is entitled thereto, they state emphatically 
that they have no right to drop out of a 
claim a specified element. Great care 
should be exercised to exclude from the 
claim all elements which are necessary 
for doing the work for which the com 
bination was designed On the other 
hand, where an additional element is 
necessary, especially where it relates to 
driving means or things of that character, 
the court will not declare a claim inopera 
tive and, therefore, invalid because such 
in element has been omitted. However, 
one who is experienced and competent 
should be able to analyze the machine so 
as to include in the claim precisely the 
necessary elements, no more and no less 
If this is done, one of the main steps 
toward securing a good patent has been 
taken. 


GRAPHICAL REPRESENTATION OF THESE 
PRINCIPLES 


If patentee claims in combination A, 
B, C and D as elements and another builds 
a machine whereby A, B and D do the 
same thing without C, or its equivalent, 
he is not an infringer. The very fact that 
he has done away with C shows that his 
machine operates by a different principle, 
or that the patentee included in his claim 
in unnecessary element. Either of these, 
as has been pointed out, would let the sup- 
posed infringer go. 

Now let the elements be represented by 
capitals as heretofore, and the particular 
form of such elements by the letters x y, 
and then assuming the claim of the patent 
to be for a combination of Ax, Bx, Cx 
and Dx, and the other party builds. his 
machine with Ay, Bx, Cx and Dx, he 
would probably be held an_ infringer. 
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The appearance of the machine might be 
changed and its manner of operation to 
some degree, but the principle of opera- 
tion of the combination would probably 
remain the same 

A man may be very well satisfied be- 
cause of the changed appearance in his 
machine over that shown in the patent that 
he has avoided infringement, but, this may 
be far from being the case. Where a per 
son starts with the deliberate intention rf 
getting the advantages of the patented 
machine while making just ufficient 
changes to avoid infringement, he 1s con- 
sciously doing an unfair thing, and his 
purpose is likely to be as apparent to those 
examining closely into the matter as it is 
to himself. The courts usually detect such 
a one and deal with him according to his 


deserts. 


THE OTHER SIDE OF THE QUESTION 


As was stated in a previous article, the 
patent is granted merely to cover what is 
novel in a machine, and it is quite pos 
sible, on the other hand, that the showing 
of the patent may be much more formid 
able than the claims. For instance, a man 
may show a highly organized machine in 
his patent, but if he has merely made 
improvements in the details and the gen 
eral combination of the machine is not 
his, his claims will be limited to these de 
tails Anyone copying the general de 
sign of the machine, but avoiding the 
patented details would not infringe. Such 
an inventor would be allowed but a nar 
row range of equivalents, and sometimes 
none at all. While many patents, there 
fore, are broader in their scope than a 
mere surface examination would suggest, 
other patents are much more impressive 
on first appearance than their claims 
would justify 


GENERAL PRECAUTION 


\ny me who wishes to be satisfied as 
to the relation of his machine to the claims 
f living patents should have a careful ex 
amination and analysis thereof made in 
view of the prior art, and in many cases 
such an examination can be satisfactorily 
made @nly by experienced and qualified 
persons. Such an examination should be 
made, of course, before money is spent in 
bringing out a new machine. The invest 
ment in such an inquiry is often “a stitch 
n time” such as the proverb assures us 
“saves nine.” 

It is equally foolish to be frightened 
away from a good field by a formidable 
appearing patent, which may in truth be 
very narrow and inefficient to protect its 
field, as it is on the contrary to regard 
with contempt, or to dismiss with inatten- 
tion a broad and efficient patent which may 
be an insurmountable barrier between one 
and the field which he wishes to enter. 
Such an examination will develop either 
(a) that the field in view may be entered, 


or (b) the field is absolutely closed, or (c) 
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that it is a debatable question. If the field 
is closed and the fact is known in advance 
the patentee controlling the field can be 
approached and the matter of license, 
royalty, or other privilege, if obtainable at 
all, may be discussed from a vantage point 
not available to the defeated litigant with 
a useless plant on his hands and an in- 
junction standing against him 

Where the question as to whether or not 
the field is debatable, pretty accurate 
knowledge may be obtained and one may 
cecide definitely whether he wishes to 
enter a struggle, the outcome of which is 
doubtful, or he may decide whether he 
wishes to treat with the patentee, or he 
may decide on any other course with his 
hands free and with his money under his 
own control 


RESUME 


(a) Interference is a conflict of claims 
to a patent right 

(b) Infringement is trespass upon a 
patent right. 

(c) The patent owner, not the Govern- 
ment, begins legal proceedings to stop in- 
Iringers 

(d) Rights of patentee and infringe- 
ment being proved, the Government will 
then enforce rights 

(e) The court looks closely into the 
validity if the patent 

({) The court looks closely into the 
question of infringement 

(g) Equivalents are allowed the in- 
ventor for the elements specified in his 
claims 

(h) The range of equivalents allowed 
varics with the greatness or importance 
* the invention 

(1) Injunction obtained from a court 
forbidding further infringement is the 
formidable weapon of owner of valid 
patent 

(}) Damages or profits are also col- 
lected from an infringer 

(k) Preliminary opinions on questions 

{ infringement are frequently of great 
value 


From the results to be gained from 
tests made by a unique timber-testing ma- 
chine the Forest Service expects to be in 
a position to calculate by a more reliable 
and accurate method the stresses that 
timbers will be able to withstand safely 
in bridge and other engineering projects. 
A machine is to be built at the University 
of Washington under designs furnished 
by the U. S. Forest service that will 
definitely determine how the strength of 
timber is affected by shocks and repetitive 
loading. The machine will have a 1500 
pound hammer, capable of being dropped 
on samples of wood from varying hights 
up to three feet, and is automatically 
hitched up in such a manner as to per- 
mit a complete record to be kept on a roll 
of paper that is fed from one cylinder 
to another. 
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WE PAY FOR USEFUL 


Echoes from the Oil Country—A 
Peculiar Clock 


One day I saw a clock that had some 
peculiarities. It was on a store window. 
Not setting or standing in the window, 
but fastened to the plate glass, and sev- 
eral feet away from anything else. 

On a piece of glass which was cemented 
to the glass of the window was a stud 
that projected horizontally away from the 
window glass. There two hands 
These hands had each a hole in the center 
fit on the stud. These 
the center of length, 


were 


that was a loose 
holes were not in 
but rather in the center of gravity. Of 
course, a block with two 
equal length would be rather confusing, 
and to avoid such a construction a count 
end of 
feet in 


hand ends of 


one each 


three 


erbalance was 
hand In a circle 
diameter the hour and minute marks were 


put on 
about 


painted on the giass of the window. The 
sketch will give some idea of how this 
clock looked. That is all there was to 


the clock. Just two hands and a stud for 
them to revolve on, and not the slightest 
chance for the finest of wires to be con- 
nected to it in any way 

This clock, although so naked looking, 
would run and it would keep reasonably 
good time as compared with the numerous 
that were glanced at as their 
owners stopped to gaze. Not only would 


watches 


this clock do its best to keep time, but if 
one of the hands was moved away from 


» 


Hour Haud 


Center Stud~—<€3 


Counterbalauce 





Minute Haud 


A PECULIAR CLOCK 


time it would return to it 


Either of the hands could 


the correct 
when released. 
be revolved freely on the stud and as it 
came to rest it would be found indicating 
as though it had not been 
either 


the time just 
interfered with. Further than this; 
of the hands could be removed and car 
ried around the wall or 
taken out of the room, and yet when re 


turned to the stud it would point to the 


or hung upon 


proper place for indicating the time and 
then keep on doing it until again inter- 


fered with 


This clock was built on scientific lines 
and no doubt all of the older mechanics 
will at once understand all about it, but 
it may cause some of the vounger ones 
several minutes’ thought before they are 
able to see how it was done. Not wishing 
to spoil the fun which they may have 
with it I will not send along the explana- 
tion which I was forced to make to a very 
save my own 


Neither will 


dear friend of mine to 


reputation as a mechanic. 


I send the model which I made to 
elucidate my explanation 
Oil City, Penn W. OSBORNE. 





A Dog Used in Turning Bridge 
Pins 


The finished pin .4 is shown at the top 
of the illustration. 


from 6 inches or so in diameter down, and 


These pins vary in size 


are various lengths. 


> 














DOG 


AND 


THE WORK rHE 


The stock is cut from the bar by a cold 
A groove D is 
one end with a chisel. This: groove 
engages the pawl C hung on the face 
The pawl is of suitable length and 


saw and then centered. 


cut in 


plate. 
pivoted so that it will drive any size of 
pin being turned. After one end is turned 
and threaded, a threaded split dog is used 
to finish the other end. The bridge pins 
are made in great numbers and this dog 
saves considerable time in the aggregate. 


New York. James Warr. 





Chucking Slender Work 


Occasionally one has slender work to 
chuck which the regulation chuck will 
not handle satisfactorily. As an illustra- 
tion I will take some rings I once had to 
turn. As near as I can recollect these 
rings were about 12 inches diameter, % 


IDEAS 


inch face and about The 
drop forgings came to the shop in the 
shape of plain rings, with quite a lot of 
taper. They were made this way so that 
they would draw out of the die they were 
There were only a few of them 


3g inch deep. 


forged in. 
so it would not pay to go to any great ex- 
pense in the making of special chucks. 

At a nearby wood turner’s I got a log 
of dry gum wood about 14 inches diam- 
sawed several disks 

One of these disks 


eter, from which | 
about 2 inches thick. 
A was fastened to the small face plate of 
the lathe and bored, as shown, a snug fit 
for the rings. Not a driving fit, as that 
would have sprung the rings, and anyone 
who has used wooden chucks knows the 
friction of an easy fit is sufficient to carry 
quite a heavy cut. 

After pressing the rings B in one at a 
time they were faced at C and bored at 
D, the sharp corner where the two cuts 
met being touched with a smooth file. 

When all the rings were turned on one 
face and bored another of the wooden 
disks was mounted on the face plate and 


Ww 




















SLENDER WORK 


CHUCKING 


turned, as shown at £, with a small spigot 
F. This spigot need not be made as 
deep as the forging. For a ring % inch 
thick, as this one was, it need not be more 
than 3/16 inch high, and % inch would 
probably be ample if care is taken to have 
the fit right and the work pressed on with 
a little chalk. 

When the second chuck was finished the 
rings were pressed on one at a time with 
the finished face next to the wood and 
the remaining side faced and the outside 
turned to dimensions. 














‘ 
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In cases where the work is to be very 
accurate it is better to rough-turn the 
rings in the same way I have stated, leav- 
ing enough for a little finish all over, 
then refit the chucks and repeat the oper- 
ations. In this way any slight winds in 
the work caused by the strains being re- 
leased when the skin is removed will be 
taken out in the finishing cut. 

As a suggestion to anyone who wishes 
to use wooden chucks, but who lacks the 
experience necessary to select the best 
wood: For large chucks gum wood is 
good; I'have seen it as large as 20 inches 
diameter, and I understand that it comes 
in still larger logs. For small chucks the 
best wood is box; it turns well and is very 
durable; the great objection to it is its 
cost. English box wood comes in small 
sizes only, but is the best. Turkish box 
wood can be had in much larger sizes; I 
have seen logs a foot in diameter. Other 
good woods are apple and pear. In al- 
most every case it is best to make the 
wooden chucks of end wood, anc the 
wood ought to be dry. It will be noticed 
that the wooden chucks are relieved at X. 
This is necessary so that the ring beds on 
the face of the wood. In forcing the 
ring on a bur of wood is liable to be 
thrown up, and if the corners were made 
square in the chuck the bur would not 
allow the ring to seat. 

New York FE. A. DIxie 


A Fixture for Shaping Governor 
Sleeves 


Having a quantity of brass governor 
sleeves for steam engines, shown at Figs. 
1 and 2, frequently coming through the 
shops, we designed the fixture shown in 
Fig. 3 for the rapid production of these 
castings on the Hendey shaper, also shown 
in Fig. 3. 

The castings are first bored out in a 
lathe to 2% inches diameter and turned 
on the ends on the collars marked X in 
Fig. 1. They are then taken to the shaper 
and completed on the outside surfaces, 
1 to 8, inclusive, as shown in Fig. 2. 

Referring to Fig. 3, A is a gray-iron 
casting bored to receive the steel spindle 
B, which is hollow, as shown by dotted 
lines, the outside being the standard 
Brown & Sharpe 45-degree and 2'%4-degree 
taper, to prevent end play and compensate 
for wear. C is a steel division plate which 
is keyed on B and has four notches milled 
in the periphery, at 90 degrees apart. D 
is a worm wheel, also keyed on B, with 
the same key as C. E is a lock nut which 
screws on the spindle B to keep the worm 
wheel D and division plate C adjusted 
up to the faced end of the bracket 4. F 
shows the back end of the spindle B which 
is provided with a fine thread to receive 
the lock nut FE. G is a bracket, which is 
cast solid on A and has a bearing on each 


side, bored out to carry the worm spindle 
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I, which has a worm keyed on engaging 
with the worm wheel D. H is a steel 
disk keyed on /, and having notches milled 
in the periphery, in which a spring plunger 
operates in the ordinary manner to give 
motion to the worm wheel D and spindle 
B by rotating /. J is a bracket also cast 
on 4 and bored out at K to carry a spring 
plunger for locking the spindle B by 
operating in the notches in the dividing 
plate ( L is the ordinary semi-rotary 
feed plate on the shaper, and M is the 
T-slot across it for adjusting the feed by 
the ordinarv clamp dog. \ feed rod is 
connected to this clamp dog in place of 




















Ol 


holding the work securely in position for 
this operation by engaging with the divid- 
ing plate C. After the surfaces 1 have 
been completed, the plunger is withdrawn 
and the spindle B is turned half a revolu- 
tion by hand with a handle on the worm 
spindle /;-the plunger K then locks the 
plate C for operating on the faces marked 
2 in exactly the same manner as the faces 
I were finished. When these are com- 
pleted withdraw the plunger K from the 
plate C and turn the spindle B a quarter 
of a revolution, and lock with plunger 
again, and operate on the inside faces 3 
and j by the vertical hand feed, and also 
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FIG. 3 
FIXTURE FOR SHAPING GOVERNOR SLEEVES 
the ordinary feed rod, and coupled up to scrape up the bottom of the slot After 


the spring plunger on /7, and thus gives 
motion to the spindle B for the circular 
part of the work marked 7 and 8 

The work is slotted on the end of the 
spindle BR (which should be a good fit) 
and set level across the lugs, with a sur 
face gage to the sizes already marked out 
A bolt passes through the spindle and 
secures the work by a clamp washer at 
the back end, the work projecting '% inch 
beyond the end of the spindle to allow of 
this. The flat surfaces of the lugs marked 
I are first shaped down to size by the 
ordinary table traverse, the plunger K 


this is completed, turn the spindle half 
a revolution, and operate on the faces § 
and 6 in exactly the same manner, which 
completes the straight faces 

Now disconnect the feed rod with the 
table, and couple the longer one up to the 
worm spindle /, and operate on the cir- 
cular portions 7 and 8, which is quite as 
simple as shaping the straight faces. This 
completes the casting, whicn has to have 
a first-class finish and be highly polished 

We have also done other circular and 
semi-circular work on this fixture, includ- 
ing brass fire-hose couplings, and the 
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sleeves for motor-car multiple-disk 
clutches, and it has saved its cost many 


times over during the two and a half years 


] 


we have had it working 


Manchester, England B. R. AsHt 


Pa rallel-depth Bevel Gears 


[The method of cutting bevel gears about 
to be described was devised 
ago in my shop by A. A. Wood, of thi 
small 
Wi 
where it is necessary to duplicate o1 
Brown & Sharpe 


much 


some years 
for a machine he was then 


perfecting have used, 
wheel > the 


find tiie 


uperior 


existing 


new plan so sim 


pler and in every way that w 


have adopted it for all new work, and fo1 


replacem vhere the conditions permit 


its wusé 


By this plan of producing bevel or mit 


| 
t 


cial cutters are not needed; the 


ordinary stock cutters used for spur ge: 


far 


irs 
and produce 


Beside Ss, not needing spe 
length 
of toot! 


lhe 


perfectly 


limited to 
any lengtl 
within reasonable limits, can be cut 
teeth of tl pal of gears matel 
sunding 
the old 
cutter leaves them im 


\lso, there is absolutely 
the 


necessity of filine or rt 


as required by 


proper shape 


no guessing about matter; everything 


determined beforehand and the ge 


ar Is 


produced without try, and 


with the positive certainty that it will be 


rl when finished 


git 


teeth 
smaller 


In using this plan the number of 


are calculated on the inner or 


pitch circle, or having a required number 


of teeth, the pitch diameter is_ calcu- 
lated for the inner pitch circle, select- 
ing a pitch that will be of suit- 
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able strength for the work to be done, 
always bearing in mind that the teeth 
of bevel gears produced by this plan 
will be several times as strong as those 
made by the usual method because the 
tooth grows thicker toward the larger 
diameter Phus finer pitch should be 


selected than would be for a spur gear to 


transmit t same power in order to make 

better proportioned gear. The samples 
shown in the half-tone, Fig. 3, are a pair 
of miter gears, 25 teeth, 10 pitch 1-inch 
f Ni cutter We have cut a num 
be of b l ox s ot different pitches and 
numbers of teeth, both miter and bevel, 
and have f | n to give gi od service, 
some of them running at high speed 

You will note from the illustration the 
excellent wav in which the teeth contact 
Chey appear a littl dd at the outer ends 
because of the shortening, or rather broad 
ening of the teeth; but a little reflection 
will convince one that this is really a ben 
fic rather than a detriment, giving a very 
strong tooth with good wearing quali 
ties. They run smoothly and quietly, and 
have proved very satisfactory in our 
practic 

\lerHop oF LayInG Out 


Having determined the pitch and num 
for both wheel and pinion, lay 


of the 


ber of teeth 
out the pitch and circle wheel 4 
Fig. 1 
angles ther 


the 


Draw the lin and at right 


D: on the line 


the line 


to lines C and 


C draw pitch circle E; draw 


E; then through 
D, and H 
and / draw pitch-cone lines J/ Kk, 
Chen the les L M the 
proper setting for the dividing head, and 


through the center of 


the intersection of F and G, 


and 
ang and will be 
also, be the angles to turn the gear blanks 
the tops of the teeth. 
is plus one part of pitch above the pitch 
OO and PP Now 


for The diameter 


line as at draw 
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the back-cone lines R and S. Twice the 
distance of R, in inches, will be the pitch 
diameter of a spur gear, the number of 
teeth of which should be used to select the 
proper cutter for the wheel; twice the dis- 


tance S, in inches, will be the pitch diam- 


eter of a spur gear, the number of teeth 
of which should be used to select the 
proper cutter for the pinion 
' ‘ 
Y wh 
FIG. 2. DIAGRAM OF SIDES OF TEETH 
It will also be noted that the top and 
bottom of the teeth are parallel with the 
pitch line as in a spur gear. This angle 


is also the correct setting of the dividing 
head the the 
angle is the angle of the pitch 


when cutting gear, bottom 


same as the 
cone. The teeth can be produced by two 
cuts, and will give good results on pitches 


up to, say, 6-pitch. It is better in cutting 


coarser pitches to first cut the teeth 
through straight on the center; then set 
over sidewise, first for one side of the 


teeth, then for the other side, and finish the 
teeth with three cuts 
to is always just one- 
half the thickness of the cutter at the pitch 
line, 


he proper amount 


set ver sidewis¢ 


each side of the center, because the 


contact or working surfaces of the teeth 


of bevel gears must converge at the point 
where the axes of the shafts meet—ex- 
cepting skew bevels—and by setting over 
sidewise one-half the thickness of the cut- 
ter at pitch line, the side of the cutter at 
the pitch line is brought over the center 
line of the gear, and, of course, will cut 
the side of the tooth so that if it were 
continued it would meet the point where 
the axes of the shafts meet; but it is not 
necessary that the line of the tops and 
bottoms of the teeth meet at the same 
point. In other words, our gears are two 


cones whose contact surfaces are the pitch 
the 


partly above this surface 


line, or pitch cones; teeth are formed 
and partly below 
it. It is not necessary in a practical work- 
ing gear that the tops and bottoms of the 
teeth converge at the vertex of the cone, 


but may be made parallel to the pitch 


line as at OO and PP, Fig. 1. But 
the sides of the teeth must meet at the 
vertex as at WV M, Fig. 2 
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Having set over one-half the thickness 
of the cutter, rotate the gear until the cut 
ter will just come into the cut at the inner 
circle without touching either side, carry 
the cutter through, then set over in the 
opposite direction one-half the thickness 
of the cutter as before, turn the gear back 
until the cutter will come into cut as for 
the other side and carry the cut through 
on this side of the tooth, thus finishing 
one tooth space. Now, without changing 
the setting, cut the rest of the teeth 
around the gear, then set back to the set 


ting for the first side of the tooth and go 


around the gear again, cutting tl 
side of the teeth; this will complete the 
gear with two cuts to each tooth, and ii 
the work has been carefully done the gears 
will be finished, and require no filing or 
doctoring of any kind. They may be put 
into service at once They will run as 
surely as a pair of properly sized and cut 
spur gears. 

The lathe work on the blanks needs to 
be good, ordinary, machine work, being 
careful that the face angles are correct, 
as this is the only angle of importance. 
Chis face angle will also check the setting 
of the dividing head on the milling ma- 
chine, as the cutter should just touch 
across the face, as in cutting spur gears. 
Or, assuming that the dividing head is set 
to the correct angle, this will check the 
Chis abil 
ity to check lathe work against milling 


correctness of the lathe work 


machine work, and milling-machine work 
against lathe work, insures against making 
any mistakes in cutting an improperly 
turned blank There is no good reason 
for any mistake or failure to produce 
ty this method any bevel gear wanted, 
positively and accurately from start to 
finish; all of the work is predetermined 
with the san 


certainty zs the production 
of spur gears. 
Atlanta, Ga RIDLEY 


The above title was given to this article, 


AMERICAN MACHINIST 


smoothly, and the method of cutting was 
so entirely different from usual, that I 
was much interested and think some of the 
readers of the AMERICAN MACHINIST may 
be also 

I have no theories to advance, but will 
tell what I saw, and was told about the 
cutting and using of them by the man who 
cut them. He was a middle-aged mechani 


who claimed to have cut gears by this 


method for a number of years. If the 
method is as good as it looks it ought to 
be more generally known. If it is an old 
scheme, that has been tried out and found 
wanting will someone let us know about 
it > 


located at the inner end of the teeth u 


stead of at the outer Second, the cen 


ire identical. This gives a tooth of stand 
ard hight at all places (whence the nam 
“parallel-toothed gears”) and a_ very 


strong tootl 


[ ir, as the thickness of the 
teeth on the pitch line is standard at 
liameter and the hight is 


standard at all places, it follows that the 


the normal pitch « 


thickness is greater than standard at all 
places outside of the normal pitch diam 
eter; hence we have a thick, strong toot! 
Referring to Fig. 4, the normal pit dian 
eter is the starting point when laying out 
these gears. It is equal to the pitch diam 


eter of a spur gear of the same number of 


teeth and pitch; D and d are the same 
1 spur gear with standard teeth of th 
same pitch 
METHOD OF ING 

lo cut use same cutter as for spur gear 
of diameter 4, o1 4 ’ equals the num 
ber of teeth in a spur g of diameter A 
Select a cutter suitable for spur gear 


with the number of teeth thus found. The 











niainly because it was the name given to 
the gears under consideration by the par 
ties who have been using them. The term 
is not strictly correct, as the following 
description will show, but it has the floor 
until something better appears. I saw a 
pair of gears, that were cut by the method 
herein described, in the tool room of a 
large factory where they were just finished 


for a special machine. They ran so 


ingle may be found the same as for any 


The pinion angle ~@ 
when the shafts are at rig 
O D = normal P D) + (2 F sin. 8) + 
(2 D cos. 8) 


for the gear. The pinion outside diam- 


eter may be found by the same formula 


by substituting the pinion angle @. 


o cut the gears on any universal mill- 


ing machine it is necessary to cut three 
tim round 1 g s follows: First 
place cutter on center and cut straight 
through the gear at the given angle. Sec 
nd cut, move the table toward the spindle 
half the thickness of a standard tooth, 
then roll the gear away from the spindle 
A- 2 ‘ 
, 

} { LLI OOTHED BEVEL GEARS 
fourth as many holes as are used al 
ther 1 Dp between teeth and cut 
oh lhird cut, move the table away 
m the spindle the full thickness of a 

d tooth, then roll the gear toward 
the spindle one-half as many holes as aré 
ised altogether and cut through [his 
finishes the gears ready to run 

Brida ( S. K. ALLEN 

gear described in the two 
foregoing let i y no ans new 
t \ ! ed by A. D. Pentz on 
ge 6 of 1 tf September 10, 189 
Che pi ) f cutting such gears wit 
ordin r cutter ver very 
fully | Walt Gribben on 
page 6 ol e of February 25, 1892 
and still f t page 6 of our issue of 
Jur 23, 189 type, however, | 
such peculi tage f a produ 
tion st eems 1 ) little 





7 
il 
4 +] 
did “ 
no busir t] 
‘ ‘ 1 
l il 
' 
ling e was 
f tels that it 


"\ larg nd serious 

} . - +} veoly ' ) 
rived he lusior 

hat there w million n it” for anyone 
wl ( ld vet Ip S( nk 4 reby a 
hotelman could send his guest a match and 
tell him to light the radiator and give him 





04 
steam heat all by himself with the aid of 
a hose to the gas pipe. He tried the 
scheme of running a long pipe burner 


standard cast-iron radiator; steel 
By housing the 


under a 
ones were unknown then 
burner in pretty carefully he could get up 
steam in half an hour or so, and then he 
had the whole heating plant right 
furnace, boiler 

The worst of it was that the thing really 
our 


there, 


and radiator 


worked all right, in spite of one of 
who shook his head sadly and 
“he didn't that all 


you had to do to make the fire heat better 


wiseacTes, 


remarked that spose 


was to put the kettle on.” One drawback 
was that with the kind of gas they give 
us around here no one could live in the 
they 


¢ 


connected it to 
Of 


room with it unless 
the chimney to take away the fumes. 
course, the reason why it was better than 
the open burner alone was because it in 
creased the area from which the heat was 
it was any better, 


radiated, though why it 


if it was, than the sheet-iron hot-air-gas 
radiators that are in common use now [| 
do not know. 

He patented the thing and he came so 
near to selling the patent for a hundred 
thousand or so, that we almost thought 


he could up our bill for boilers; but 


it all fell through, and when he was sold 


par 








out there was very little bidding for the 
| 
Dy B A 
[ I ss 
ami ety 
y j | aN a 
FIG. 1 : 





\ SLOTTING ATTACH MENT 


started at Io cents, and, by 
the 


was brought 


patent. It 
skilful 
tioneer, it 

a dollar, at 
the 
same thing has the patent or not I do not 
know. | that the 
too soon the first time, and I suspect that 


with a sheet-steel 


part of the auc 
up to about half 
sold Whether 


exploiting the 


nursing on 


which it was 


company that is now 


suspect thing was born 


radiator, which is now 


obtainable, it may be possible to get up 


steam promptly 


The principle of the device is only the 
very simple one of increasing the radiat 
ing surface and not making the difference 
in temperature between the radiator and 
the surrounding air so great as to waste 
heat by keeping one corner of the room 





AND 


AMERICAN MACHINIST 
tpo hot in order to raise the temperature 
of the opposite corner above freezing. 

| have heard of the same principle being 
This 


waste 


gas-engine exhaust 
was turning the heated 
gases through a boiler or heater very 
a tubular boiler minus the fire 


used to heat Dy 
’ 
aone by 


much like 
box, thus heating the water which is cir 
the tubes, and 


which in turn is sent through radiators for 


culating the other side of 


heating the shops. If the device will work 


as well as it ought, it should help bridge 


the gap between steam and gas for power, 
the use of the 


since the chief drawback to 


latter has been in the lack of means for 
exRaust-steam heating 
Springfield, Mass ENTROPY 





A Slotting Attachment for Loco- 
motive Crank Axle Webs 
Adjustable Keyway Slot- 
ting Tools 


I am employed by a firm who frequently 
have to machine up a quantity of forged 
double-throw for tank 
\fter these axles are turned 


steel, crank axles 


locomotives. 
are mounted in a fixture on 


to size, 


they 
a large slotting-machine table, in the posi- 
to | 


tion shown at Fig. 1, 1ave the outside 




















FIG. 4 





FIG.8 


KEYWAY SLOTTFING TOOLS 


of the webs J and J operated upon. Fig. 
2 shows a plan of the webs; these are 
machined all the way around. 

To save time and reduce the labor costs 
of slotting these cranks, we designed the 
double -cutting attachment, shown in oper- 
ation at Fig. 1. A is the slotter ram, and 
B is a steel casting, which takes the place 
of the ordinary slotting tool. CC are the 
tool 


which have two stout lugs on the sides, 


two frictionless return-swivel boxes, 


accurately machined to fit on the planed 
ends of B. 
with B 
shown. 


is a small, steel pin which supports the top 


These lugs are bored along 


and swivel on the pins D, as 


I: EF are the two cutting tools. F 


end of a coil spring fitting in a hole in B 
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and secured to the tool boxes C at the 
bottom end to prevent the latter from 
dropping down when not cutting. NN 
are the set screws for securing the cutting 
tools in their boxes. GG the bolts 
for securing the attachment to the slotter 


are 
ram in place of the ordinary tool holders. 

It will thus be seen that the two cutting 
tools & E operate simultaneously on the 
two / and J, and whereas with an 
ordinary tool the stroke of the 
would equal the entire distance across the 
The cutting tool 

about half 
traversed, or AK and M, and the 
would be idle. With the at- 
tachment, the stroke is only about one- 
quarter the length required with a single 
is the distance 


VW ebs 


machine 


webs and pin gap L. 


would only be working the 
stroke 


distance L 


words, it 
and bottom 
which inch at the top and 4% 
at the bottom. We these 
attachments in use, and find we can com- 
one-third the 


tool, or in other 


K plus the top clearance, 
is about 
have two of 


plete these cranks in about 
time we formerly could with a single cut- 
ting tool, when quite 50 per cent. of the 
cutting stroke was running idle. 

While the slotting, 1 
would like to say 
ence to expanding slotting tools, for cut 


on subject of 


a word or two in refer 
ting keyways, ete. which have appeared 
\MERICAN MACHINIST from time to 
lig 3 tool 
advocated in 


in the 
which a cor 


columns 


time. shows a 


respondent your 
some this was superseded and 
afterward shown in the improved form 
shown at Fig. 4, by another writer, as the 
distance Y was too great, and allowed the 
point to close in a little, and thus cut the 
keyways narrow. The distance Y in Fig. 
4 is not so great, but still it is sufficient 
to allow the cutting point to close slightly 
\n improvement on both 
these in Fig. 5, 
side elevation at Fig. 6. For keyways of 
1 inch wide and over for heavy work in 
steel this is the only satisfactory expand- 


time 


op: 
dv, 


when working 


types is shown also a 


ing tool I have yet come across. The 
adjusting screw is at the bottom, as shown 
in Fig. 4, but the cutting edge P is 
cranked forward about % inch, as shown, 
and filed out to receive the dovetailed 
steel wedge O, which is about % inch 
thick, and forms an efficient means for 


preventing the cutting edges from closing 

Fig. 7 shows a plan of the 
tool. Of course, the center 
of the keyway to be cut must be cut out 
first with a solid, narrow tool, leaving the 
accurately performed by 
Fig. 8 shows a ma- 
chinery-steel for 
the universal joints of an automobile live 
these have to transmit 


when working. 
bottom of this 


finishing to be 
the expanding tool 
piece 114 inches deep, 
axle to work in; 
40 horsepower, and work at a very high 
speed, and have to be very accurate. We 


have finished about 120 of these drivers 
with the tool shown in Figs. 5, 6 and 7, 
and it is still good for many more. Al- 


though the initial cost may be rather high, 
it has well repaid us. 


Sheffield, England. SLOTTER 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY FOR THESE 


Method of Leveling and Alining "«@r the ends of the bed, as in Fig. 2 


Planers—Using the Micro- 


scope 

The article on this subject by Mr. 
Thompson, at page 581, Vol. 31, Part 2 
was extremely interesting, but the scheme 


of using a contact indicator in conjunction 
with a piano wire for alining does not ap 
device for the 
Wire Mr 
Che ideal thing for that 
job 1s a microscope fastened to the movable 


V-block 


in various positions of its length without 


pear to me to be the best 


purpose when the is as long as 


Thompson used. 


with which to look at the wire 











touching it, the wire to be about at W 
MI 
~ 4 
i 
ym 
x , 
vas | 
nD 
» 
? 
oe 6 
FIG 
TESTING ALINEMENT OF PLANER 
just a little above the stage of the in 
strument. A shop microscope, specially 
designed for such work, would be the 


best, but if that is-not available, an ordi 
nary commercial be 
clamped to the V-block to do the alining, 
as shown in Fig. 1 


microscope may 


Of course, the eyepiece of the micro 
scope will have to be provided with cross 
hairs or some other reference point, 
either stationary or adjustable. with which 
tc compare the image of the wire. In 


case stationary cross hairs were used, the 
microscope could be adjusted horizontally 
on its V-block the 
the cross hairs coincided with one edge 


of the the 


until intersection of 


wire when microscope was 


Vhen if the block bearing the microscope 


was moved along the bed until it was 
directly over a set of leveling blocks, and 
the wire appeared as in Fig. 3, the lateral 
adjusting screws of those blocks could 
then be manipulated until the wire ap 


peared, as in Fig. 2, and this process re 


peated over each set of leveling blocks 


In order to provide for the sag in the 


wire, the vertical foc movement of 


using 


the microscope would have to be brought 


into action, but this would not introduce 
any error, providing the focusing slide 
was truly vertical and its gibs were set 
up to a snug working fit 

With the outfit shown in Figs. 1, 2 and 











/i \ 
j 
‘ \ 
FiG, 2 FIG, 3 
FIG. 4 
WAYS WITH THE MICROSCOP! 
3, 1t 1S not necessary to measure how 
much the bed is out of line, as the ob 


servation of the error, and its correction, 


take place simultaneously. However, if 


considered 


it was desirable to measure 


the 
diaphragm instead of 


amount of the error, the eyepiece 


having hairs, 


cCTOSS 


as shown in Figs. 2 and 3, could be pro 


semicircle of 


its 


vided with a 
ce lluloid, 


as shown in Fig. 4, 


transparent 


graduated on straight edge 
the graduations to be 
suit the objective eye 
all these 


factors that influence the degree 


made « specially to 


piece, and tube length used, as 
items are 
graduations if they are 
The 


divisions can 


of fineness of the 


to represent any special value 


distance apart of the scale 


ALSO 


be found lividing the actual diameter 
of the | in the diaphragm by the 
length of object that can be seen at one 
time, d multiplying this result by the 


nominal value that each scale division 1s 


to represent hus, in a microscope in 
my p ssion placed on a milling-ma 
chine platen, and focused on the arbor 
when at rest, the cross slide of the miller 
had to be moved 0.0325 inch to cause any 
given scratch or mark on the _ object 
looked at to apparently travel from one 
side of the field of view to the other 
When the eyepiece of this microscope was 
taken apart and the opening in_ the 
diaphragm measured, it was found to be 
0.3475 inch rhe latter divided by the 
former, and multiplied by 0.001, the nomi 
nal value of one scale division, gave 
0.01009 incl s the actual interval bs 
tween consecutive marks on the celluloid 
scale 

WALTER GRIBBEN 


Brooklyn, N. ¥ 


The Reduction of Cost 


On vertising page 21 of October 29 
issue there is an advertisement of a manu 
facturing lathe in which the state 
ment appears, “Labor cost saving of 50 to 
500 per cent I know of only one metal 


n which the latter sav 
Che metal 


working operation 


al and xceeded 


me W 5 r¢ ( 
was an alloy white metal The machine 
consisted of a heavy platen to which heavy 


were 


The uprights 


joined he top by an arch. In each up 
right was a bearing for a shaft which 
passed through both uprights. On _ the 


end of the shaft was a large fly 
wl Ich also icted as 


Between the 


extreme 
wheel a pulley for 
the belt 


tric was formed on the shaft. 


housings an eccen 
This eccen 
series of toggles, 


The alloy 


tric actuated through a 


a vertically reciprocating slide 


blanks made on another machine were 
placed in a vertical tube in front of the 
machine and fed from the bottom one at 
a time to a position directly under the 
vertically reciprocating slide which held a 
tool to operate on one side of the blank 
while a similar tool in the base operated 
on the other side The blanks cost about 
1/10 cent each, labor and material, and 
ifter being operated on were worth 25 
cents There was quite a demand for 
these goods until a secret-service agent 
butted into the game. The story of what 
happened long, but No. 946 at Sing Sing 
will tell it to you for a plug of hard to 
bac 
New York FE. A. Dixie 
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An Automatic Screw Machine Job Following is a comparison showing how 0.025 is equal to 30 revolutions of the 
| varied the feeds and speeds to suit con- spindle, or 1% seconds. The turret can 
po ditions: Selecting from the tables for be revolved or the stock fed in I second. 

Under the above heading, at page 714, brass we have: Drill %4 inch diameter, It will be noticed that ] have used only 
W. M. McKenzie has shown a piece of 0.0058 inch feed, 175 feet per minute speed. one drill; this leaves an empty hole in the 
unusual proportions which is rendered from 1% inches wide, % inch smallest turret to allow space for the slotting arm 


more difficult by the flange being on both diameter, 0.0007 inch feed, 175 feet per to descend. By removing the saw I can 
ends. I was surprised that the production minute speed, ream ™% inch diameter, 0.007 use the slotting attachment for separating 
obtained was only 300 pieces in 10 hours. inch feed, remove on diameter 0.006 inch, the work from the chips. My experience 
The diameter of the stock used was 0.875 130 feet per minute speed. I have used has been that the wide form tools pile up 

the chips in spite of the deflector; of 








diseiiatane : course, where there are only one or two 

” | = z screw machines the operator could keep 

\ } the chips clear, but where there are 6 to 

: —— 10 machines for one operator it would 

O Menge pay to automatically pick out the work. 

The pilot C is used to enter the hole in 

he stead of the usual slotting bushing which 
grasps the outside of the piece. 

Is Ti es The following order of operations shows 








how Mr. McKenzie could have used the 
support which he preferred, also the box 
tool and two drills and still feed to a stop. 
= Feed stock first time; center and true up 


° ; Cc ! 
iE stock: feed stock second time to stop D; 
| \ form while supporting with E; drill; 

Lead a 





ream: use box tool. With this last method 


cgi the piece could be drilled and reamed be- 
= - instead of after, if it is 


fore forming 








OOLS FOR AN AUTOMATIC SCREW MACHINE JO thought necessar\ 
Ilion, N. Y Don-NEVIN. 
he spindle speed was 1200 revolu the following Drill 0.242 inch diameter, 
tl per minute; using the formula 0.0069 inch feed, 76 feet per minute speed. Comment on Mr. Baldwin's 
0.2018 diameter in inches * revolutions lForm 1% inches wide, 3< inch smallest 
per minute surface speed per minute, 7 teet per minute speed form 17/16 Story 
we have 0.2618 0.875 X 1200, or 275 nches wide, 0.0007 feed, 176 feet per minute 
feet per minute. | think that 275 feet pet d. Ream 0.249 inch diameter, 0.008 [he story which Mr. Baldwin quotes at 
font tock) is “going some iced, remove on diameter 0.007 inch, page 678 reminds me of a little experience 
even for brass 78 feet per minute speed [he order of of my own. A few years ago I was wait- 
In the above nt:oned article the stock perations is shown in tl ccompanying ing around for a job to materialize. 
is not fed t top, consequently the widtl I Waiting is always slow work and I was 
of the flanges will vary Let us suppose is gives a product of 600 in 10 hours, financially on my uppers, so instead of go 
that on the width of these flanges we have’ whicl uuld be increased by the use of ing around and begging for advance pay 
0.00 2~ 1 mnt M \icKenz1 vould t h-sp | drilling attachment We I looked about for a job. I happened to 
find a shop, that had been shut down and 
600 Revolu- 1200 Revolu- Hundredths the machinery sold off, where there was 
ae et aoe Ps r bale a a planer which had been left by the pur- 
en ee = = ser. I also found that the owners of 
Center and face 0.085 t 0.0047" feed 18 li the building wanted to have the machine 
Sg gh ena OOD R 24 moved so I offered to get the thing on 
Withdraw drill for oil o4 ° the cars for $40, which was not so very 
Drill 0.440" throw at 6.0061 i : : 1 
Form (slow speed ter 4. 0.158" throw ai 0.0008" si uch when you consider that the planer 
PP nae = bees gual commies abi baat 8 Sa R.A oa +A had 20-foot table and that it set in a 
Form 0 109" thro w at 0.0007" feed 156 13 pit with the top of the platen nearly down 
it a vhile PP man 0.170" throw at 0.0009" feed (198 aoen 33) to the floor level. I had nothing to work 
“ a ieee Os R. io with except an old hydraulic jack that had 
Finish cutting off 0.173” throw at 0.0019” feed a0 73 lost about half its run and a few rolls and 
Revolve turret 2 time ile itting off 60) 5) ‘ ‘ 
Feed stock to stop 0 2] a miscellaneous lot of scraps of lumber 
lial scents ok webabiiiliainn silt Gh: seitiniita de atatina' ‘anit tina ais 7 The bed of the machine was in three 
. pieces, the center part being 30 feet long 
he two end pins I unbolted and got out 
then have substituted top for one of are given no limits on the diameter of the without much trouble. The center part 
the drills; in the order of operations hele and 0.003 inch limit on the body; as was so heavy that I could hardly lift one 
given below | have made it possible to use the pilot support is apt to wear the hole end with the jack. I put on all steam on 
the stop and both drill | have selected a couple of thousandths large, we use it the jack and then drove wedges till I had 
teeds and speeds from tables given in in the drilled hole and ream after forming. one end up enough to slide a board under 
\merican Machinists’ Handbook, and Owing to the diameter of the cam roll it the bed up half way to the housings. Then 
ive made use of them ever since they is usually the custom to allow not less I went to the other end and found that I 
t appeared in the American Macnin- than 0.03 of the cam to feed the stock or could lift it there as it was partially bal- 
Is by their use [I obtain a maximum revolve the turret, but in some cases by anced on the board. I went back and 
production and find that thes re con cutting down the lead cam the proper dis forth getting first one inch. then two. then 
s tive int 1 to tools tance, 0.025 will be sufficient. In this case three on each end and gradually building 
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up a cob house under the housings till I 
had it enough above the floor to get the 
skids under and then the rolls. The rolls 
projected over onto the floor each side 
of the planer pit except under the hous- 
ings where I had to be very careful to 
keep them close to the edges of the hole 
in the floor. 

The next thing was to pull it along the 
No pry that I could get 
budge it an inch. I hitched onto a travel- 


floor. would 
ing crane with a two-ton hand hoist in 
the next bay and pulled up on the hoist 
with all my weight. Then 
I hung on chains as it sloped up from 


No movement. 
the planer. By jumping on it I started it 
and inch by inch drew that planer single 
handed out to the door of the shop 

A local trucking concern offered to take 
the machine from there and load it on 
the cars for $15 and attach the $40 to the 
expense on the bill of lading, so I netted 
$25 work. A 
dollar an hour for laboring! What do 
you say boys, who wouldn't be a laborer? 
The 


they get down and out is that they dis 


for just exactly 24 hours’ 


trouble with most voung men when 


dai? jobs that they can get because there 
is not money enough in them. There is 
money in anything that a man knows how 
to do provided he is not too sure that he 
last bit of 
to do it, and refu 


possesses every knowledge how 
ses to think for himself 
I knew the proper way to do that job was 
to go and get a moving gang with jacks 
and blocks, etc., and pay them $45 out of 


my $40 to do it and watch them stand 


man out of the 


around all day while one 


bunch practically did the whole thing 
In Mr. 
hinged on this young man finding a fore- 


job 


foreman had had a cross 


Baldwin's story the whole thing 


man who would give him a six-cent 


If that particular 


word from his wife before he went to 
work that day the story never would have 
told. What 


advice to work. but 


been need is not 


our hbovs 
advice how to get a 
when 


job and how to know a good one 


they have gotten it. There is no 


sense in 


an able-bodied man with his just amount 


of brains the going wage 


working for 
There are mighty few jobs where a pro- 
prietor would not gladly pay a man twice 
the going wage if he would do three times 
the work that his men had adopted as a 
standard. Call it scabbing the job if you 
the world’s 
The independent 


young man who will do his best to do a 


name in 
history is that of a scab 


will. Every great 


real day’s work and then insist on being 


paid somewhere near what he earns can 
by and by command a position where he 
can afford to be called by any number of 
hard names 

I am take 


optimistic view of the boys of today than 


rather inclined to more 


Mr. Baldwin does. They would be glad 
to take hold and show the stuff that is in 


no one that is in the swim is 
tell them how \ 


boy may want to be a machinist, 


1 


them, but 
willing to 


stop and 


hy 
Dut mn 


one will show him the ropes, no one will 
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tell him how to get into a shop to work. 


He reads a story about a boy who simply 
walked in and went to work and in five 
or ten minutes won his way to his em- 


ployer’s heart and over near the bottom of 
the third page he marries the treasurer’s 
daughter, and he thinks it is all tommyrot 
and he usually has sense enough to avoid 
Che fact is that a 
chance to find 


If his father 


any grand-stand play 
boy doesn’t get much of a 
out what he does want to do 
is a machinist, no matter how good, he 
will likely want the boy to be a plumber 
or a lawyer. The reason why is just be 


cause he does not know anything about 


these jobs himself. The boy is up against 
the alternative. He probably thinks that 
he would be a better fit playing third bas¢ 
on the New Yorks, so he tries the plumb 


ing and burns his hands and gets laughed 


at and the boss tells him he is too awk 
ward to ever be a workman of any kind 
Then he tries sweeping out a law office 
and puts somebody’s deeds in the wast 
basket and it’s alf off and he shifts around 
from pillar to post getting kicked every 
time just because there is no kind and 
sympathetic foreman with a_ beautiful 


outside the story be 
Mass 


laughter 


W orce ster, 


ENTROPY 


Contraction and Expansion in 








Hardening 
I d t kr t \l 
i { the sleepl 
y cor from the the el 
| 
} 
 Seeresaiie 
| 
eas wat BUNCE SEY ONY 
yN SHIN 
‘ d = 
titled, “Two | S 
f work comes under my obser\ 
every dav, vd it b 1 
be handled with cart We must t allow 
steel to expand in the hardenn excel 
under given conditions | do so tl 
hardening room would become expensiy 
and get the best of the harden Phe 
we must know why t collar that Mr 
loot refers to expanded 
Let us tak very in collar bushing 
nd harden it without shrinking it on a 
shaft We will find that invariably it is 
T m 0.00 t 0.00 h ] o¢ Then Ww ¢ 
ke Vit ( l I us ng ‘ | 
| t unless ere is strear 
f y forced ti h + Sande ion the 
( ing if 4 ll oO T T 0.001 0.00. 
inch smaller Then take the same bushing 
and harden it by forcing the water throug! 
the hole the | ng will expand 


‘ow let us see why this is. If the bush 


ing is thin, in the hardening which takes 
place from both inside and out, it hardens 
entirely through and in so doing it has 
sufficient strength, or heat, to stave itself 
up, whi it actually does when it gets 
small With the heavier bushing that 
is hardened, the hardening, of course, 
takes place both inside and out, but it 
cools off first from the outside, and the 
time required for cooling is greater than 
in the smaller bushing [here 1s more 
eat left the heavy bushing after it 
is hardened than there is in the smaller 
bushir consequently, it staves itself up 
b s own I ( 

The difference in the two ishings 
vould be that, if broken and tested with 
tie ] ) the small pie \ ild be 
f | ! I whout whil he eavy 
‘ ec ow ll be found t var it the 
‘ ‘ t Oling left off trom 
é | t wert ible t 1 the 
l nid Ss ( sm illes 

vl | ( rdness 
t 1 we could expect 
; Its fr rik But we 
{ | | 1 juickly 
S ( ill one, therefore we get 
ff \ bu hat expands 
n r d le t train 
t A distor 
steel 
it is 
lened 
valls of 
O25 
{ ev ¢ id 
00 0.0 d if 5 
1] hye } 
f Is. 1 

the t Mr. Toot 
- ‘ 
t | t nside, 
‘ t ‘ nds 
] ! sllar 

will 

\vain, 1 ( itside hard 
( ficiently deep to withstand the 
t t istortion left he piect after 

( rden eased tou cool) 
If he | de his coll the same size 
is the fting and depended on the dis- 


it in place, 


tortion of tl lar to hold 


ition when 


put it on 


the second time, and had he dipped it 
when the heat was just 15 degrees higher, 
t 1] t both hard and fast. 
In order to prove the above, take a col- 
bushing that is heated to the hard 

it and place it between two pieces 

f rd shown in the line cut, and 
the whole in water to cool. It will 








OS 


be found considerably smaller than before 


hardening Then take a thin bushing; 


heat it to the hardening heat; place it in- 


side of another bushing, with a thrust 
screw to hold the small bushing in place, 
thus preventing the water from striking 
the outside in cooling, and cool as quickly 
as possible by forcing the water through 
the hol [his bushing will be found 


considerably iarger. 


St. Louis, Mo. JAMES STEELE 





The Hindley Worm and Wheel 


The demonstration of the Hindley 
nw by Mr. Beale, on page 480, 
Vol Part 2, is quite interesting. | 
/ 
A 
. — A 
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SECTION OF A HINDLEY WORM AND A WORM 


WITH A V-TOOTH 
proves the fact that such a worm gear 
will mesh perfectly on the center l:ne, or 


midplane, but away from the midplane 1t 
will work intermittently unless the worm 
is too long, in which case it will ride on 


the points of the outside pair of teeth and 
not touch at the center at all. 

In the analysis of the Hindley gear we 
find the delivery of the force to be along 
the the 
belt would transmit it, as shown in Fig. 1 


tangent line, in same way as a 


The worm in all its parts drives parallel 
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with its axis, but the wheel moves in the 
same direction only at the junction of the 
with the center line; the motion 
At the ends 


of the worm the line of motion is out of 


tangent 
at that point is harmonious. 


harmony with the driving force; the cir- 
motion of the 
proportion to its declination 


cumferential wheel de 
creased in 


from the straight line: If the worm were 


extended to the line A its last thread 
would act upon the dead center of 
the wheel and the driving force would 
be entirely lost at that point. If the 
threads of the worm were cut away 


except at the ends the effect would be the 
same as with a straight worm of the large 
diameter and a wheel reduced in diameter 
the wheel 
16 inch, and the resistance at 


The leverage of would be re 
duced by 13 


the tangent increased in the same propor 


30 Tex 


—_ >. y 


1. WORM AND GI 


tion (hus, we tind the least circumfer 
ential velocity of the worm at the center 
line producing the greatest effect upon 
the wheel with the least friction, and the 
greatest circumferential velocity of the 
worm with the greatest friction at the 


ends producing a reduced effect upon the 
wheel 
The worm involves 


gear peculiarities 


not other 
the 


center it shows the principles of the rack 


of construction found in any 


gear \t a sectional line through 


and gear, as shown in Fig. 2; the lines of 
approach, contact and recedence, ure iden- 
tical, but in place of the linear motion of 
the rack the worm has a rotary motion, as 
it is stationary in its bearings and ad 
vances the teeth of the gear through its 


thread. While the fit is perfect in the 


\RS 
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center, it is entirely different away from 
the center. 

To illustrate this I present the drawings 
of worm gears which are used to move the 
portable towers of several elevators in the 
harbor of Buffalo (see Fig. 4). The gear 
is 234 pitch, 6'%4-inch face, with 30 teeth. 
The worm is 954 inches outside diameter 
and 8% pitch diameter. The normal pitch 
diameter of the wheel is 26% inches and 
the high-pitch diameter is 28% inches. 
The radiation in the gear is 12 degrees. 
The drawing is an outside view and the 
the center line are drawn in 
short dashes. As the normal pitch line is 
the base of the swing, it follows that the 
with the away 

This, in 


teeth on 


swing increases distance 
from 


with the increase in the pitch above the 


the center. conjunction 


normal pitch line, is bound to interfere 


_ i ¥% Diameter 
NU 
a ; 
Coy rth 
¢ NN 
| 








t Diameter 
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USED ON ELEVATORS 
with the worm whose pitch remains normal 
at all points. The teeth must be modified 
away from the midplane to keep them 
within the normal pitch at their highest 
points with the result that they gradually 
disappear in a sharp edge if carried to 
the limit 

The face of the tooth 1 is 
as to bear against the worm from its high- 


reduced so 


est point to the normal pitch line at A 
Tooth 2 has swung into a central position 
at its point, but is in contact at the pitch 
line at B. Tooth 3 has swung to the op- 
posite position of tooth 1, just clearing the 
worm in going out of action at its highest 
point, but still driving below the pitch line 
at D. A added to the worm at 
each end would interfere, as shown at X 


thread 


and 3, and would prevent the worm from 
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T he 
est worm of largest diameter with narrow 


going into its position at all short 
est face of wheel makes the best fit, and 
the designer should hold these proportions 
within reasonable limits 

[he epicycloid form of tooth gives the 
greatest wearing surface, but the involute 
is easier of construction 


making the 


The practice of 


worm a simple V-thread is 


bad, as such teeth cannot work without 


interfering, as shown in Fig. 3, in which 


the sides of all teeth are made with an 
angle of 15 degrees. Only by keeping 
them some distance apart can they be 


With a flat V 


odification 


made to work at all thread 


in the worm the n must be 


made entirely in the wheel, resulting in 


short convex surfaces wearing upo1 


surfaces, leaving considerable surface un 


used, and a weak tooth at the root in the 
year. 
Buffalo, N. Y F. M. Scuorn 





Hardening Rivet Snaps 
There may be a great many users of 
pneumatic hammers having the troubles 
ot Mr. Ty eside 


that he speaks of on pag 








HARDENING 


753 Vol 31 I do not see how he can 
as the one shown 


oil, 


want us to think 


harden a snap as large 


in oil Ile can, of course, cool it in 


but surely he does not 
that the snap is hard after being cooled in 
oil, for 


him to discontinue 


Therefore, it will be necessary 


the use of oil in the 


hardening before he can have any success 
in using There are but few 


of hardening these snaps, and he will have 
First, if a 


them ways 


but few to choose from. snap 
is for any ordinary use it should be hard 
ened, as is shown in the accompanying 
the tool to the 
then directly 


sketch, heating entire 
heat, 


over a small stream of water with plenty 


hardening holding it 


of force to it, being careful not to allow 
the water to strike any part of the tool 
except the cap part at B. Hold over the 
stream and until the 
shank is black, then polish and draw to 
If the hammer is to 


continue to cool 
the desired temper 
be put to the severest use then the tool 
should be treated as follows: Heat the 
entire tool to the hardening heat, place 
over a stream of water, as is shown in 
the sketch, except that the pipe should be 
under water to a sufficient depth to per 


mit the submerging of the entire tool, thus 


cian 
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hardening shank and all, but being care 


ful to keep the stream of water entering 


the cap B until the tool is cool. Then 


take from the water and polish to draw. 


\ hammer snap hardened in this way 


should always be drawn in lead, having 


the lead 7oo degrees Fahrenheit, then 
place the shank of the tool in the lead 
up to the point 4, where it broke with 
Mr. Tyneside; leave in the lead until the 
cap B is drawn to the desired temper, 
then cool to check the temper 

A hammer hardened in this way, if 


properly heated, will be found in the fol- 
lhere will be no trace 
hardened when 
if broken, the steel 


lowing condition 
of the shank 
tested with 


ever being 
a file, but 
should be very fine and silky and he ex 


the 
condition for a tool where 


tremely tough, in fact it will be in 


best possible 
severe shock Is continuous as it iS in 
he pneumatic hammer 


Davenport, Iowa James STEELE 


Selection of Grinding Wheels 


[he 
cs en 


trouble of your correspondent, 


1 problem that has 


(ie orge, 1S 


{ 








RIVET SNAPS 
lso presented itselt to others Che ad 
vice given by makers of wheels and ma 


chines 1s in many cases diametrically op 


posed, and when doctors disagree what is 


le be 


experiments oneself is the only alternative 


done: lo commence a series of 


and this need not be a costly affair if car 
ried out as follows: One foreman’s order 
book 1s set aside sole ly for grinding 
wheels and is kept by the leading oper 
ator. Whenever a new wheel is ordered 


from the store the ticket, which is found 
attached to makes of 
the 


most wheels, con- 


taining necessary reference number, 


gerade, etc. is pinned to the duplicate; 
there is plenty of room on the back of 
the duplicate order for the operator to 
write a report of the behavior of the said 
wheel under various conditions, such as 
diameter of work, speed of wheel 
of work, One 
that if the operator is 


mium Tr 


speed 


etc. may safely assume 


working under a 
the in 
reliable 
periodically 
that the 


pre plecework system 


formation given will be of a 
th 
the and 
thing is kept uptodate 
With this 


able data is 


character; former also 


examines book sees 


system a collection of valu 


soon gathered, which covers 


09 


the range of work under shop conditions. 


Useless brands of wheels are soon elim- 


inated to be replaced by a fresh brand, 


and by a process ol! evoluti m, the last 
wheels are eventually chosen. Some of 
your readers may say that this is rather 
a slow way, but at any rate it is thorough, 
and prevents practically useless wheels 
being ordered over and over again as I 
know is frequently done in more than 
one shop. This system incidentally fur 


nishes much more information and shows 


up plainly where and how, and by whom 
he wheels have been used, being a check 

carelessness | liberal use of 
the diamond 

It is certait i ct that the wheels 
which run so successfully on Jones’ ma 
chine, do not prove the same on Smith's 
machine [his is probably due to one 


machine being of more rigid construction 


than the other; the speeds may also differ, 

th of the wheel and of the work. With 
ll these conditi riable it is not 
to be wondered at that the information 
given is of so little value I find that 
wheels suitable for diameters of, say, 4 
inches, are of no use on small diameters 
t about t] ime material, and 
this is only one of a vast number of facts 


which at first sight one would hardly find 


Similar acti give similar effects or 
cause and effect ire ¢ ’ nd opposite 
What we have to do is to collect the data 
lying around us, and then it will be pos 
sible to draw some conclusions, and be 
able to select one’s own wheels without 
relying on what the maker's representa 
tive tells us, and with some degree of 


confidence in the result 
B. ARLINGTON 
Toddington 


Enoland 


Cutting a 20-inch Gear on a 10- 


inch Dividing Head 


Unde r 641, 
t followin 1 
V ( lt ppe i An 
el pla last the le “€ 
the milling machin » this angle plate 
he dividing head w fastened Now 
this does 1 t ‘ t ry le ir to me wl 
he should fasten tl dividing head t an 
angle plate to bring 1 spindle into a 


vertical positior 

In the shop where |] employed we 
cut gear large as 3 ft. diameter 
on a Brown & Sharpe No. 3 


Our way ts to tt 


universal 
irn the dividing-head spin 
dle into its vertical 


position Screw a 


face plate (with plenty of holes in for 
bolts) onto the end of the spindle. An 
irbor about 2 inches diameter is fitted 
into the yundle, which stands out about 
6 inches from the face plate. We have 
locse bushings to fit the bore of the 
wheels made to slip over the arbor Chis 
centers the blank, which is then bolted 
down to the face plate wo jacks are 
then put under, one on each side of the 
cut. Our machine not ving a vertical 








70 
feed. we traverse by a %-inch belt, off a 
3-inch pulley fixed on the end of the cutter 
spindle, onto a 2-foot wooden pulley fixed 
on the hand wheel, used for operating the 
knee. We cut gears up to 4 pitch, using 
one cutter, going once around. Above 4 
pitch we use two cutters side by side, one 
roughing and one finishing. 

Birmingham, England. Cc. Ez. 

[There are dividing heads which do not 
swivel; this may have been one of them. 
An angle plate may have been used to in- 
crease the range of the milling machine 
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Things That Are Usually Wrong— 
Fitting Steady Pins in En- 
gine Cylinder Feet 


Having read with interest Professor 
Sweet’s articles at different times in the 


A 
B B 
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FITTING STEADY PINS IN ENGINE CYLIN- 
NER FEET 


AMERICAN Macuinist on “Things which 
are generally wrong,” an interesting case 
came to my notice some time ago 

A large and prosperous firm of heavy 
engine builders who had been established 
about 40 years, had booked a contract to 


build some 350-horsepowet 
Corliss engines 


s] WwW speed 
horizontal compound 
which had to be inspected by the chief 
engineer of one of the leading engine and 
boiler insurance companies before being 
taken over by the purchasers This in 
spector came to see that all was in order 
as we were completing the engines in the 
works. and one of the erectors was com- 
mencing to drill the holes for the steady 
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pins in the front feet of the cylinder and 
bedplate, as szown at A in Fig. 1, which 
is a plan of the cylinder, minus the valve 
chests. B are the holes cored through 
the cylinder feet and also in the bed for 
the foundation bolts to pass through. The 
steady-pin holes are drilled through the 
front feet only, so that the cylinder can 
expand more than the bed, and the back 
feet are free to float, under the pressure 
of the foundation bolts, of course. When 
the inspector saw us fixing the pneumatic 
drill up to drill and ream the holes, he 
asked what we were going to do. The 
manager informed him we were going to 
fit the steady pins in the cylinder feet, but 
he remonstrated and stopped the method 
of procedure. Fig. 2 shows a plan and 
Fig. 4a side elevation of our usual method 
which we had carried out for 40 years, but 
to our surprise he would have none of itt, 
and made us fit kevs instead, as shown at 
3 in plan, and Fig. § in elevation, C 


| 
rig. 4 
The firm did not think 


being the key 
much of his improved method, and we 
found they were much more expensive to 
fit, having to be fitted by hand the same 
as a key. After much arguing we saw 
that his method was much better, and we 
have adopted it as our standard, for the 
following very good reasons: These 
steadies are subjected to a shearing strain 
only, when the engine is working, the 
foundation bolts holding the cylinder down 
on its bed. The pins we were going to fit 
in this case were 1.75 inches diameter, 
which would give a_ sectional area of 
2.4052 square inches to shear off, whereas 
we fitted two keys instead, each being 1.25 
inches wide by 4 inches long and 0.75 
inch thick, which would give a sectional 
area .of 5 square inches per key, or more 
than twice that of the round pins. 

We came to the conclusion that <lthough 
we had been fitting round pins for 40 years 
and never had any complaint before, we 
had been carrying out one of “the things 
that are generally wrong.” 


Leeds, England. ENGINEER 





Hardening Pneumatic Hammer 
Snaps 


s difficulty in 


As Tynesider states h 
hardening pneumatic rivet snaps on page 
753, | would suggest that he harden them 
all over and then draw the temper from 
the shank to a dark straw color. 

We have had the same trouble he is 
having and have also been troubled with 
the sets or snaps cracking at the edge 
where cupped for the rivet. The greater 
part of our trouble was from trying to 
use a low carbon steel for which we paid 
about 15c. It was absolutely impossible to 
get results from this cheap steel. We tried 
in succession hardening in oil, clear water, 
brine, chilling in water, then plunging in 
oil, changed from gas furnace to charcoal 
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fire but with the same results in each case- 

We took the matter up with one of 
the large steel plants and they sent one 
of their experts to go over the situation 
but he could not do anything with this 
cheap steel. We then bought a better 
grade at about 25c. which was perfectly 
satisfactory, but we continued to harden 
‘in water, polish, and draw in oil. By 
hardening the snap all over, the shank 
does not batter up and stick in the cyl- 
inder as is sometimes the case when the 
cupped end only is hardened 


Dayton, O. HAMMER. 





Cause of Two Heat Shrinks 


In reply to T. Toot’s article on page 
753 in reference to shrinking a bush on 
a shaft, will say I have had considerable 
experience in the line of tempering cut- 
ters, tools, collars, etc., for milling ma- 
chines. I have found on cutters and col- 
lars that every time they are heated, the 
hole will contract when cooled. For in- 
stance, take a cutter rod and heat it to 
anneal, then temper it and it will be found 
that the hole has shrunk to some extent, 
and will have to be lapped out to fit the 
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QUENCHING THE BUSHING 


spindle. This would be the same in his 
case. If he should heat the collar again 
he would have trouble to get it on the 
shaft. The shrinkage depends on the size 
of the hole and the thickness of the stock. 
If the hole is large and the stock heavy, 
the shrinkage will be greater than if the 
stock is light and the hole small. 

In a shop I had charge of some time 
ago, I gave a bushing to a machinist to 
bore so it would press on a shaft and be 
finished on it. The bush was 6 inches 
long, 6% inches in diameter and 4-inch 
bore. He made a miss in calipering the 
fit, and the bushing would tap on with a 
light hammer and they thought it lost 
The job was in a hurry and the super 
intendent was not a very pleasant man 
if things went wrong. When he went 
away at noon I took the bush in the 
forge shop and heated it to a cherry red 
and immersed it in water, as shown in the 
line cut. First it was quenched with the 
X mark up, then heated again and 
quenched with the X mark down. After 
it got cold we tried it, and found it had to 
be forced on the shaft with a 5-ton press 
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The hole will not be exactly round, but 
it will be the means of saving a good 
many jobs that might have to be thrown 
away. If Mr. Toot will try this he will 
be surprised at the shrinkage of the hole 
and will find what caused his bush to fit 
the shaft. 


Orange, N. J S. J. KELLy 





Re-tiring Locomotive Wheels 


Our original method for taking the tires 


off was to drop the wheels on end on a 


band made of %-inch plate, of a 
the 


12 inches 


ring or 


diameter slightly less than inside 


diameter of the tire and about 


wide, so that the wheel center rested on 
the ring, and the crank pin was clear 
of the floor. A piece of I-inch pipe bent 


to a circle about 3 inches greater in diam- 


eter than the outside of the tire, and 
punched with holes on its inside to act 
as a burner, was supplied with gas from 


a 2-inch pipe [his was the rig tor heat 
tire N 


with the gas, a sooty deposit 


ing the air « throug! 


oming 
was at once 


formed, and the tire heated so slowly that 


the wheel center heated almost as rapidly 


as the tire, and the two expanding to 
gether made the job of shifting the tir 
a hard one \t nes as many as eight 
helpers with sledge hammers persuaded 
the tire to come off, but occasionally this 
persuasive treatment failed, the tire then 
having to be drilled or slotted through 


The tires usually burst with a loud report 
an idea 


The 


heated in a large, 


when cut in this way, giving one 


of the immense strain in the metal 
tires when put on were 
open, coke fire, in which it was possible to 


red so there was no diffi 


make them 


culty in) making them go on 
At last, the for 


tight 


with 
the 


disgusted 
= Ut i 


man, 


many tires in succession, had 
success, 


the 


ied with perfect 
taking off 
inch pipe 


rig altered and tr 


both for putting on and 


tires. A gas ring of 1 was 


made about a foot larger than th largest 


tires used Hole Ss were drilled and tapped 


round the inside of the ring about 6 
inches apart, in which were screwed 5-inch 
lengths of ‘'%-inch pipe radial to the ring 
A straight piece of pipe was connected to 
the ring. and a 1-piece made connection 
with a small blower The wheels wer 
dropped on the ring or band first de 
scribed; the burner ring was packed up 
so the gas flame played on the tread of 
the tire, and the blower turned on I 


resulting flame was perfect) a cock on th 
pipe 


allowing blast to be ad 
justed to a niaets 


1 
the 


blower 
About 20 minutes heated a tire suffi 
ciently for two helpers to tap it off 


was very rarely that the full 


with 
hammers. It 
orchestra of eight were called on with 
To put the tires 
laid 
tire laid flat on 


\ gage tested the 


burner in us¢ 
old 
or anvil, the 


the new 


on, two guide bars were 


across 
the ring top 


and the gas turned on 
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amount of expansion and at the right 
time the wheels suspended from the gan- 
try brought and the center 
dropped in the tire. A pail of 


ladled on cooled the tire sufficiently to 


were over 


water 


grip, so that the other wheel could be 
operated on. Two men this rig 
could easily tire six wheels in the day of 


with 


nine hours. 


London, Eng. NEMO. 





Experiments with Barium Chloride 
for Hardening 


It is with interest that I note what my 
brother hardeners have to say in regard 
to the use of barium chloride for heating 
high-speed steel. Several months ago in 
an article in the monthly AMERICAN Ma- 
I stated that I could not as yet 
reccommend barium chloride in preference 


CHINIST 


to gas and I cannot do so today. 

Some claim that high-speed steel does 
not lose its size, 
Such 


failed to produce 


not warp, and does 


when heated in barium chloride. 


results I have utterly 
and get the best results from the steel, but 
bringing the steel up 
heat A 


speed tool can be brought up to 2100 de- 


[ can do it by not 


its proper hardening high- 


erees Fahrenheit in barium chloride, with 


out pitting, and it will do some kinds of 
work very nicely, in fact better than car 
bon steel, 


tool 


hardening 


but it will not do the work of a 
to the proper heat for 


brought up 


I have done considerable experimenting 
chloride and I have 


using it. 


with barium found 


two ways of One way is to 
make an attachment of a gas pipe, to hold 
about 2 Ib. of barium chloride, by putting 
m a valve and attaching this to the air 
and gas mixer directly outside of the fur 
where the burners enter Then 
when the tool 
Fahrenheit, I open the 
allow the 
to enter with the 
the tool as well as the inside of the fur 
When the tool the de 
sired heat, I again open the valve and let 
the 


furnace to coat the tool the second time 


nace, 


warms up to, say, 2000 de 


vals es on 


grees 


either side to barium chloride 


air and gas, thus coating 


nace. is nearing 


the barium chloride again pass into 


hen I immediately remove the tool from 


the fire and quench it in oil. This can 
only be done with a furnace with common 


gas pipe for burners, as the regular burner 
vill clog up 


I have als 


vent of the 


» placed the attachment in the 


furnace and by placing the 


work directly under the vent, I am able 
to coat the tool thoroughly and bring the 
work out free from pits and blisters. This 


would prove that there is nothing in the 
barium chloride that blisters the steel, but 


rather that it is some foreign matter. 
While | im- 

provement in tools treated in this manner 

This 


matter 


have tried to note some 


been able to do so 


the 


I have not 


again proves theory that no 


7! 


how high-speed steel is heated and cooled, 
the hardness and durability depend en- 
tirely on the amount of heat given the tool, 
in barium chloride, 


or cooled in oil or red 


whether it be heated 
gas or electricity, 


hot cyanide 


[he barium chloride is a bad materia} 
to have in the shop, both for man and 
machinery. Its fumes can be traced for 


a block 


very peculiar effect on the teeth, having a 


through the shop and it has a 
tendency to soften them, while they will 
eat into most anything that contains iron 
If any particle is left on a tool after hard 
will demonstrate its ability 


ening it soon 
in this respect 

It has 
steel 
structed 


been my experience that high 


speed heated in a properly con 


gas furnace, to 2100 degrees 
Fahrenheit, will hold its size as completely 
tool 


to the same heat 


as will a heated in barium chloride 
Consequently I do not 
the 


will 


see anything to be gained by using 
fact | that it 
be discontinued entirely, in the near fu 


heated by fused 


barium bath. In think 


ture, except where it is 


electroids 


There is another process of bringing 


high-speed steel clean from the hardening 
and it 1s much less injurious to both man 
and machinery. That is by using a cyan 
bath. Of the fumes 


ide cooling course, 


trom the cyanide are very injurious, but 


the heat carried on the cyanide should not 


he more than degrees Fahrenheit 


lt is 


Irom a 


1400 
contro] the fumes 
bath at this heat, 
i barium bath at 

With the cyanide bath the steel or tool 


is brought to the 


much easier to 
cvanide than it is 


2100 degrees Fahrenheit 


regular hardening heat, 


then taken from the high-heated furnace 
and plunged in the cyanide bat! Che 
hath can be from 800 to 1400 degrees 
Fahrenheit, and as soon as the steel or 
tool is cooled to the heat of the cyanide 
bath, it should be removed and placed in 


oil and allowed to cool Tools treated in 


this manner will not need to be drawn 
and will be clean and free from scales 
nd pits, unles aled and pitted in the 


hardening he 


\fter making all the mentioned 
ibove and giving them a fair trial, we 
have again turned to the gas fire and have 
concluded that while some may find it 
necessary and profitable to use barium 


as. With 
the de 


nd cyanide we much prefer the 


we art able t vive our tee] 


ired heat and bring it from the fire free 
om pit il d cal . lf the tool 1s 
prung, we place it across a lead block, 


and strike it lightly 
We can it 
perfectly straight 
though the be cold In fact 
ihten all of our 
little 


with the high side up, 


with a lead hammer this way 
even 

the 
work It 
ind the 


reader 


this 1s 
way we str; 
requires but very time loss 
The will 


bear in mind that we use high-speed steel 


IS practically nothing 
for all kinds of tools, even for engraving 
tools 


Dubuque, lowa 


and wood tools 


JAMES STEELE. 








Heavy %Slab and Vertical Milling 
Machine 


By I. 





W. CHussB 


\ heavy type slab-milling machine con 
structed recently by Sir W. G. Armstrong, 


Whitworth & Co., Ltd., Manchester, 1s 
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clutch, the lever being placed at 
upright. Both table and 
brass plates marked in 


trolled by 
} 


cross slick Ss pear 


g inch so as to indicate position, pointers 
being attached to the bed, and adjustable 
stops are fitted to the table so that the 


feeds can be thrown in or out at any 


position he box in front of the machine 
regulat- 


‘ting switch and 


“ont 
) 

















FIG. I SLAB-MILLING 


show n big. 1. It will handle face miil 
tive connecting rods, or similar 

of work. The machine is driven 

i 4o-horsepower variable-speed motor 
placed at the back, and will remove 30 
tbic inches of metal a minute he table 

is 2 feet wide by 14 feet long. The motor 
through horizontal shaft and bevel 
gearing to a pinion which gears direct into 
wheel on the left-hand end of the spin 

dle This wheel has a cast-iron center 
nd a forged-steel rim with single helical 
machine-cut teeth, and the pinion ts of 
forged steel, case-hardened The cutter 
niandrel is let into a coned hole in the 


and is supported at the oute1 
middle bracket 


the spindle when two cutters are 


in spindle 
nd b a bracket, while a 
ipports 
used, as in milling locomotive connecting 


rods 
lhe spindle speeds range from 25 to 
: lutions per minute, and the table 
fceds from 2 to 12 inches per minute witl 
quick movement of the table along the 


either direction, is provided at the 
feet per minute. Both the feeds 
obtained through gear 


bed in 
rate OF 12 
nd quick run are 
a second motor, also of 


ing change rom 

the variable-speed type, which can be seen 
he movement of the table can be stopped 

by the lever which projects in front of the 


the hand wheel is for finer 


ljustment The 
ioved up or down the face of the upright 


upright, and 


cross slide can be 


either by hand or by self-acting gear con 


MACHINE WITH TWO 


MOTORS 
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shown in Fig. 3. The main-drive motor 


is carried on top of the upright and the 
feed motor is on the base at the back of 
the upright. As both are of the variable- 
speed type, the spindle can be run at a 
speed suitable for the cutter and similarly 
the feed can be suited to the work. The 
panel attached to the base of the machine 


contains a. starting switch, a regulating 


a switch for 


switch for the main drive and 


the feed motor Phe gear box on the up 
right, next to the switch frame, together 


with the variation of speed in the motor, 
give a range of feeds up to 12 inches per 
minute 

he connection for the longitudinal and 


circular feeds is by clutches controlled by 


levers, and trip motion is provided to all 


the feeds. Here again the two motors are 
electrically interconnected so that the 
feed cannot run while the = spindle 1s 
stopped. This is managed by the simple 


expedient of having only one double-pole 


switch, one set of fuses, and one starting 


switch for both motors. Should, there 
fore, the main switch be opened, or the 
fuses melt, both motors must stop to 
gether. The capacity of this machine is 


as follows: Spindle, 3% inches diameter ; 


of spindle to inside face of frame, 


center 
> 


24 inches; vertical traverse of spindle, 12 


inches: longitudinal traverse of table, 36 
inches: transverse movement of table, 30 
inches, and diameter of table, 30 inches. 








FIG. 2. A SINGLE-MOTOR MILLING MACHINE 
ing switches for the two motors, and _ the [he exportation of automobiles and 
usual automatic releases, the equipment parts from the United States for the fiscal 
being arranged so that both motors stop year ending June 30, 1908, amounted to 


simultaneously. 
\ similat 


motor is used, is shown tn 


machine in which, however, a 
single 
The feed and quick return are 


tained from gearing and clutches 


\ vertical milling machine by the same 
firm with a two-motor drive, one for the 
spindle and the other for the feed, is 


$5.277,847, against $5,502,241 the previous 
twelve months. While this is a slight de- 
crease it is encouraging to note that dur- 
ing the calendar vear of 1907 there were 
produced in this country 52,000 motor 
cars, with a value of $105,000,000, whereas 
the vear 1903 the sales only reached 


£8.000,000 


for 
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Piston Ring Grinding Fixture — 7 # 
c ae 7 ro f t rH 
By R. B. Lovejoy —e | * f ‘G 
wi wal IN | 
$:703- Seen SH —4 SF 4+44 by r 
I have noticed several articles at va sana —— ; b} sormeaencemre 
rious times in the AMERICAN MACHINIS1 iz Sat) |@rin ii | 4 t IMS fZ 
concerning fixtures for grinding piston lL eu ' | 7 > f ‘ 
rings. The fixture shown herewith was ) 5 i WSs | ee 
designed especially for automobile piston One Req. | - i A 2s 
rings, but there is no reason why the idea Cast Iro ee oon + “ fk 7 2° 
will not be practical for any kind of ring ris |. nen * 4 
The fixture is shown assembled at 4 = sisal iH 4 d 
. » . RB = 5 } 
It consists essentially of a spindle B, a ‘his: on f { 
removable cylinder (, and a pusher D | i : : = 4 } 
[wenty rings 34 of an inch wide are H x -<3 : ray ——rr rT | al 
ground on the fixture at each setting, i C ‘ ‘ii tu 1 a a a | | 1 | 
the following manner \fter being slot Grin ‘ 
ted and rough-turned inside and out, the 
rings are compressed by hand and shove 
into the cylinder C until twenty are in / 
serted [his cylinder, containing tl yi iy 
compressed rings, 1s then slid onto the Ty) hn’ Saw & replace --—2 
spindle B, and the pusher 7) is screwed — etal bal 
up tight against the rings by the nut | ie 
The collar screws in the tapped holes A > 
are then loosened, and the cylinder is re : dD“ 
moved, leaving the rings held tightly o1 aan foe ee j n 
the spindle by the pushet Phe rings ' eed ase on 
touch only at their sides and stand clear c4 
of the spindle on their imside diameter “nee t—+ ae 
It is a good idea to put the rings int x Rey “ t : 
the cylinder so their thick and thin sides = et 
will alternat s shown t J \fter sii Ka 
grinding, the rings are quickly rem RINDI) STON RINGS 
by loosening the nut \V and pulling 
pusher PD over the nut by removing t! xture, the fol ing veestl may ts the thread of the spindle on 
split washer O well be ted grinder at / It is ground to fit the 
Concerning he nstruction of the [he spindle B is mad f ti It side diameter of the cylinder C, at G and 


the inside diameter of the pusher D at 


lo secure the best results, all grin 


ng done in making the fixture should 





done on the spindle on which the fixt 
will be used. The diameter of the spindl 
B at P should be less than the ins 
diameter of the rings to be groun 
as to allow them to clear it entire] 
The cylinder C 1s also cast iro 
inside diameter being ground to fit 
outside diameter of the spindle and the 
pusher Che cylinder is sawed at / a1 
liners J are put in the slot so that exactly 
the required inside diameter mfiy be 
tained by the thickness of the liners 
and the collar screws in the tapped hol 
} The inside diameter of this cylind 
is the same as that of the engine cylinde: 
which the rings will work, plus twice 
the thickness of the stock left for grind 


ing after the outside rough-turning 1s 


he pusher JY) 1s made of machine st 
[he hole L should be made large enoug! 

slide over the nut N and the pin VM 
should be a sliding fit in the hole L. T} 
key keeps the pusher from turning w 
the nut N. Inserting the split washer 


saves screwing the nut clear off after « 











grinding, and the time required for oper 








ating the fixture is considerably short- 


FIG. 3. HEAVY VERTICAL MILLING MACHINE ened thereby 
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The Working of Patented 


Inventions 


Our readers will recall the article by 
Dr. Alfred Muller, published on page 814, 
Part II, of our last volume, in 
which he outlined the action of last sum- 
mer’s Stockholm congress of the Interna- 

the Protection of 
recommending that 
special 
agreements the 
of the one already existing between 


year's 


tor 
Pre yperty, 
should 


tional Association 
Industrial 
make 


various countries 


between themselves on 
lines 
Germany and Italy, by the provisions of 
which the requirements for the compul 
sory working of patented inventions are 
waived. Doctor Muller also went on to 
give it as his personal opinion that “there 
is no doubt whatever that the present re 
quirements of working of patented inven 
tions will soon be a thing of the past.” 

the 


the 


subject is now 
Times of 


agreement 


\ new phase of 


opened, according to this 


city, by the drawing up of an 


between Germany and _ this’ country, 


whereby each country binds itself not to 
exact compulsory working on the part of 


patentees residing in the other. According 


to the Times, the negotiations are sub 
stantially complete, the papers requiring 
little more than the necessary signatures, 


and it is expected that the negotiations 


will result in a definite treaty in the near 
future 

There can be no doubt that this matter 
has been brought to the fore by the action 
of Great Britain in incorporating a com 
pulsory working provision into the British 
patent laws, but there is, as we look at it, 
altogether too much disposition to look 
upon Great Britain as the chief sinner in 
this matter, the fact being that the British 
retaliatory 


the 


provision was primarily a 


measure aimed more especially at 


similar provision which has long been in 
force in Germany. Looked at in a large 
way, this provision, when considered as a 
universal practice by all countries, be 
comes, if not unworkable, at least such a 


of international irritation as to be 


source 
especially objectionable, and this funda 
mental fact has been forced to the atten 
tion of everybody by the acti of the 
British government, and if in this way 
that action should ultimately lead to the 
general abrogation of compulsory working 
clauses, either through special treaties lik 
the one now in progress between Germany 

( Mis uuntry, or better vet, throug 
the formal repeal of these clauses in the 
\ us countries where they are now n 
force, it will in the end prove a blessing 
in disguise 

Insofar as the situation is affected by 
the new British act, special interest at 


taches to the fact that action has recently 


taken by the Controller, as the re 


been 


sult of which two British have 


been annulled because of failure to comply 


pate nts 


with the compulsory working clause. S« 


far as can be judged from the information 
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at hand, the decision in these cases indi- 
cates that the clause will be construed in 
an extremely drastic manner. Practically 
every point raised by the patentees was 
decided against them, even the reasonable 
interval before actual annulment, which 
is provided for in the act, being denied, 
and the patents being revoked forthwith, 
the aim being, apparently, to avoid estab- 
lishing a precedent, the effect of which 
might be to encourage patentees to defer 
compliance with the requirements of the 
clause until applications were made to 
revoke their patents 

Those of our readers who followed our 
editorials which appeared after the hear- 
ings of the House committee on patents 
last recall that 


pressed entire sympathy with the 


winter will while we ex- 


idea of 


a retaliatory-compulsory working clause 


in our own patent laws, we nevertheless 


expressed grave doubts of the possibility 
of framing such a clause that would not 
do more harm than good, and in view of 
the present situation we must own to feel- 
We believe that 


act will be found 


ing well satisfied with it. 
the clause in the British 


to be a very undesirable measure purely 
from the domestic standpoint, although it 
will very likely require some time to 


demonstrate the undesirable results which 
will follow it. A little patience 
is, however, all that is needed to meet this 
that the 
result will be the repeal of the objection- 
able clause by all of the that 


have enacted it 


we believe . 


condition, and we trust ultimate 
countries 
into law 

Meanwhile a bill has already been intro 
duced into the House of Representatives 
providing that patents to citizens of any 
shall be the 
same terms as those issued by the country 
the United 


similar measure was discussed 


foreign country framed in 


in question to citizens of 
States. \ 
at last 


to point out that while the provision is an 


winter’s hearings, the result being 


ideal one in its basic idea it would so com 


plicate the work of the Patent Office and 


of the courts as to make it practically 
unworkable. New hearings will be held 
by the House committee on patents, be 
inning probably late in the present 


month 





The Conservation of Natural 


Resou rces 
. 


document relative to the 


and the 


\n important 
npending exhaustion importance 


of conservation of natural resources 


is found 


out 
in the recent of the min 


the 


report 


erals section of national conservation 


commission, which contains facts that are 


startling in their magnitude and im 


portance 


Among the positively criminal wastes 


that are now going on, the report points 
cut that of natural gas, of which it is 
stated that one half of the amount now 


coming out of the earth, about 1,000,000,- 


000 cubic feet per day, or more than 
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enough to light all the cities of the United 
States having more than 100,000 popula- 
tion, is wasted by being allowed to 
escape into the atmosphére—a waste that 


can be prevented by adequate legislation 


similar to that now in force in Indiana 
and one or two other States 
Another resource of which the waste 


is appalling, although more has been said 
about it, is coal, of which it is stated that 
about one-half of the total product mined, 
or for the 1907 about 240,000,000 


tons, is wasted [he total value of min- 


year 


eral products going to waste is estimated 
to approximate one million dollars per day 
in value. The report states that only data 
considered to be reliable have been used, 
those of questionable value having been 
ignored 

Of all our mineral resources the extent 
probably best 
the boundaries of the 


1 known that the discovery 


ot the coal 


known, 


deposits is 
coalfields 
being so wel 
of additional 
extremely doubtful, and at the present in- 


deposits of importance is 
crease in rate of consumption it is esti- 
mated that the supplies of high-grade 
available coal will be exhausted near the 
middle of the next century. 

The data concerning iron-ore supplies 
are less complete than those concerning 
coal, but they are nevertheless sufficiently 


definite to justify estimates placed upon 


them, and these estimates are that the 
high-grade iron ores will have’ been 
largely consumed by the middle of the 
present century. As regards iron ores 
there are enormous quantities of low- 
grade ores distributed through the iron 
districts, but these are not available for 


use under present economic conditions. 

The report refers also to the unjustifi- 
able use of oil for power purposes, more 
than 18,000,000 barrels of petroleum hav- 
ing been used during the past year for 
locomotive fuel. 

The report also points out that for the 
effective conservation of these resources, 
the country must depend largely 
State legislation, the Federal Government 


upon 
being limited to investigations of these 
a view to describing their 
how 


resources with 


quality and quantity, and showing 


they may be mined and used and their ef- 
ficiency increased; but the enactment and 
enforcement of laws looking to the pro 
the 


chiefly 


prevention of 


from State 


tection of life and 


waste must com 
legisiation 
New Publications 
Notes FoR MercHANICAL Drawinc. By 
Frank | Mathewson 86 &x6-inch 
with numerous plates and illus- 
[The Taylor Holden 
pany, Springfield, Mass. Pric 
This is not a textbook, but a large col 


pages, 
Com 


trations 


ee - 
$1.25 


exercises and practical 
problems so that 
adapted to any course in mechanical draw 


m with Y. M. C. A 


lection of notes, 


arranged they can be 


¢qng in connect classes. 
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manual training schools, technical high 


schools and the like. There are 55 exer- 
cises in mechanical drawing, five pages of 
notes on working drawings, four 
of notes on projections, 18 problems in 


threads, 


pages 


projections, six pages of screw 
bolts, and the like, nine 

problems in machine design from propor- 
tions given in the text, four 
isometric drawing, nine pages 


nuts, pages of 
pages of 
problems in 
of problems in mechanical motions and 13 
pages on gearing. The well 
selected, well graduated, and should serve 


material is 


its purpose well as a basis for a general 


course in mechanical drawing. A _ few 
changes might be wished for in order to 
bring the work more nearly in accord 
with present day drawing-room practice, 
a limited use is made of drawing- 


fairly well 


as but 
room conventions. These are 
standardized for the 
rooms of this country, and there seems to 


principal drawing 


be no good reason why such conventions 
should not be taught in 
In the 


every course of 


mechanical drawing. section de- 
voted to screw threads we find no mention 
f multiple threads, and in view of that 
fact the definition given of the lead of a 
screw as “the nut would 
travel along the axis in one turn of the 


screw” seems a little awkward, although 


distance its 


it is correct. Turning to the section on 
gearing, the fundamental formulas are un 
duly abbreviated, and there are several 
teeth that 


value today than the 


forms of gear are in greater 


use and of more 
cycloidal system, which is treated in de- 
tail. Such the stubbed-tooth 
spur and parallel-depth bevel are not men 
These points, however, are 


systems as 


tioned at all. 
and be considered as 
seriously detracting this 
of notes on mechanical drawing. 


not 


from 


minor, should 


valuable 


series 
AccURATE Toot Work. By C. L. Good- 
rich and F. A. Stanley. 217 6xg-inch 
with 221 illustrations. The 


pages, 
Hill Publishing Company, New York 
Price $2 


f our readers who 


| hose ( 


have fol 
the ] 


lowed articles which we have pub 


lished during the past 
methods, 


vear on high-class 


toolmaking from which this 
will under- 


believe that 


volume is largely made up, 


stand its scope, although we 
| 


in their collected form with the proper 


ouping of topics, which, in a periodical, 
| | 
ussed in a somewhat 


4 
are necessarily dis« 


disconnected manner, there will be a large 
element of at the thoroughness 
with which the work of the toolmaker has 
The which the 


received by our 


surpris¢ 


been covered. manner it 


were readers, 
with th: 


has led to their publica 


articles ; 
combined belief that they have 
permanent value, 
tion in book form 

7 he best 
of the book is to give 


method of showing the scope 


a list of its chapter 


headings, which are as follows 
Locating and boring holes in drill jigs; 
locating and boring oblique holes in jigs; 


economical jig work on the milling ma 


75 


miller and 
a precision drill- 


chine; boring holes on the 


checking with verniers; 
ing and reaming machine; master plates, 
nd how they are made; master plates 
master 
trig- 


for 


ind their uses in die making; 


plates used in making watch tools; 


onometry in the tool room; a tool 


laying out angles; measuring dovetail 


slides, gibs and V's; a gage for producing 
the 


accurate shapers; the microscope in 


tool room; the microscope in the manu- 
facturing plant; making a set of accurate 
index dials; inspecting tools with the test 


indicator; a universal indicator and some 


of its applications; a new Swedish com 
bination gaging system; setting, laying 
out and testing work with the Swedish 
gages. 

It is not too much to say that discus- 


sions of most of these topics are not to be 


found in any other existing book, this one 


being, therefore, in a class by itself It 
is a remarkable fact that work of this 
character, which is the stock in trade of 
every high-class toolmaker, should have 
been practically unprinted until we set 
about gathering it a year or more ago, 
and we cannot: imagine a toolmaker, or 
would-be toolmaker, who will not find 


both pleasure and profit in the numerous 
illustrations and the clear, shoppy descrip- 
tions of tool-room work, nor, we believe, 
are there many toolmakers to whom much 
of the information is not new and of ex 
actly the character which they want. The 
book a place in the tool chest 
of every toolmaker, and we do not doubt 
vill find its way to most of them. 


deserves 


that it 





Personais * 

Morris A. Hall, formerly superintend- 
Mack Motor Car 
contributor to our col- 


ent of the Brothers 
Company, and a 


umns, has recently joined the staft of the 


lutomobile 

William Wadleigh, for the past three 
years general superintendent of the Coffin 
Valve Company, has severed his connec- 
tion with that concern to acc: pt the posi 


Charles 





tion of chief inspector for the 
River Basin Commissica, Boston, Mass. 

James B. Davidson, who has been with 
the Colburn Machu 1 Company for 
the x rs e capacity of as 
istant sup enden resigned, and 
sil ( st of t ( r icting 
Ss superinter \ go Manu 
1 1 1 \ 1D hi P 

Charles H. Besly 

Charl] I. Beslv, presi it and founder 
f the f ( !. Besly & Co., 

icago, Ill, died on December 31 in his 
vn city f Ine f rt duration 

\s Mr. Besly was well known figure 
in the inervy worl n extended 
notice f life’s work will appear in a 
later 1 

*Items for this co nn are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


The Townsend Riveter rollers, loosely mounted in the revolving 
7 cage. This gives as many blows per 





revolution as there are rollers, and in 


The riveting of this machine is ac , ’ 
practice this runs from 4800 to 18,000 per 


complished by a large number of blows ; ; aaa 
minute, according to the size of rivet 


which are so light as not to distort the ; 
work or affect it in any way except at As the hammers revolve, they strike the 
the riveting iiself. The general appear- plunger which acts on the riveting die, 
ance of the machine is shown in Fig. 1 the work being raised into contact with 
(which can also be supplied as a bench the hammer by the treadle beneath. rhe 
machine). while Fig. 2 shows the con rapidity of the blows allows the riveting 
struction of the hammer head with its to be done nearly = fast as the opetaor 
multiplicity of hammers, in the shape of can put the work into the machine. This 
also gives a highly polished rivet head 


On work heavy enough to act as its 


by the 





own stop without being damaged 
riveter, rivets of various lengths may be 
handled without changing the adjustment 
of the sleeve holding the die All ad- 
justments are very simple, and a stop is 
provided for limiting the movement of 
the work. It is made by the H. P. Town- 





send Manufacturing Company, 32 Union 
Place, Hartford, Conn 








| The Rochester Helve Hammer 





7 aw lhe small forge shop handling metal up 
to 2x2 inches or the larger one, up to 
FIG. 2. CONSTRUCTION OF HAMMER HEAD 4'2x4™% inches are both covered by these 


























FIG. 1. THE TOWNSEND RIVETER THE ROCHESTER HELVE HAMMER 
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machines. The smaller one strikes 400 very desirable feature on any machine of lhe plate B swivels in 4 for any side 
blows a minute while the larger one has this type, and the device shown herewith «adjustment and, to avoid twisting it with 
a capacity of 250, and they all can vary has been designed to aid in this class of a final adjustment of the nut the washer 


the blows from the figures given, down to work. beneath carries a taper key which goes 
zero. This is done by controlling the In the illustrations shown, .4 is the through the bolt and draws it up to place 
idler, and with it the slip of the belt, by frame to which the spindles are attached, with the small set screw shown [his ar- 
the treadle around the hammer. and B the attaching plate or bracket rangement allows the spindle to swing 
The stroke of the helve is given by an which swivels in frame A lo B is fast into any position, but where this 1s not 
eccentric and rod connecting to the U cned a spring nut, the upper half E being necessary the swivel plat shown below, 
shaped leaf spring attached to the hickory threaded and the lower half, F, plain, carrying the split nut instead of B, can be 
helve. This gives a cushioned stroke and peing held together by a pair of springs, used 
is adjustable by the handle at the side, to. as shown in the end view below. Th The outer end of G carries the bushing 
give a longer or shorter stroke, this be screw C is hinged by the ball end D. and // threaded at its lower end, and forming 
ing accomplished by moving the spring ¢ayn be thrown out of mesh bv forcing ® long bearing for the drill spindle T. 
along the helve. These hammers are made (own the outer end. separating the nut /his allows all necessary vertical adjust 
by the West Tire Setter Company, and taking the threads out of contact ment of the drill spindles, independent of 
Rochester, New York “his allows the whole arm G to be slid each other and affords a rigid support at 
oo in either direction for rapid adjustment @“"Yy port o! idjustment The threaded 


end of the bushing can be locked by the 


. . . to the desired point, the screw brought up 
Rapid Adjustment for Multiple ’ bolt J, drawing together the split end of G 


: into mesh with the nut and the final ad 
Drills justment secured by the screw. Where The combination of these various de 


necessary on account of crowded space vices makes an arm or unit for multiple 
. . 7 ; Loti hsena . e . . : ai 

fhe rapid and accurate setting of the the screw can be turned by bevel gears “TU'"S machines which can be easily and 
quickly adjusted, thus saving time in 


various spindles of a multiple drill is a at the side 
sctting up the machine It is the inven 
p- tion of Frank E. Bocorcelski, superin 
tendent, Baush Machine Tool Company, 
. a 


Springfield, Mass 


[ L | Gravity Level for Machinists 



































<4 | TORAH AAnnn | , : : 
(— ea 7 vey ATL i i =y In this instrument the usual vial or tube 
j r — ’ +1 = ; 
Ss . == with its liquid and bubble has given way t 
| | mn accurately made gravity movement It 
j 
Tt . -inch base, accurately scraped to a 
J ; , 
eht surface, and 1s intended for 
\ ( \\ \ 
- 4 a2 , 
\ y ) ! aal 1 ’ duated read irom 
a 7 
yy , } 
| / ——] | 
} mn eee 7 
CBee mF, 
5 | Nv f 
= | | 
| 
~ Sg A | 
——_—_—"] | 
= ) ae 
[ } 
| B Ea _| 
= E | 
oa APT | HATHA ry iyi | ' 
>! | | , | | } 
D{-- SS NMUUUUUUUUUIONDUUUNUUUUUUDUGUENUNUGUGUUU EU (i os 
| | F 
H! ; | 
- | 
(, 
| | 
4 \ SENSITIVE GRAVITY LEVEI 
| level up t 18 inches to the foot out of 
J 
¢ QW) level and also has zero marks indicating 
5 1 j ] 
5 level with the instrument upside down, or 
be 6 n either side of a vertical surface Che 
1 r . thumb screw 1s actuated by a brake to 
heck VeETSCNSITIVENCSS, but does not lock 
~ t in any position, thu ivoiding any 
[ = nee of cramping or injuring the parts 


ous application 


The instrument is extremely § sensitive, 


as can be tested by trying to hold the 





hend at zero, which should not be even 





attempted on the morning after, a very 
slight variation being easily detected. It 
made by the Risdon Tool Works, Inc., 





RAPID ADJUSTMENTS FOR MULTIPLE DRILLS Waterbury, Conn 
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The Coffman Horizontal Boring always constant regardless ot the speed of 30 inches at each setting, with a total 
the boring bar. Hand adjustment for travel of 60 inches. Its movement can be 


Machine final setting is controlled by shaft 11, stopped and started right at the head by 
lever 18, the central positions leaving the 
bar stationary and the others giving two 
different speeds, one for boring and the 


which is not connected to the vertical 





Perhaps the most striking feature of shaft, as it appears to be. Both the bor- 
this machine is the use of the over-arm "g head and outer bearing move to- , 
for supporting the boring bar in cases gether, either by hand or power. other for facing. The reverse 1s con 


must extend a considerable dis The boring bar in this No. 8 machine 


i 


trolled by lever 4. 
The bar is driven by a feather through 


tance before entering the work, or where is fitted with a No. 6 Morse taper 3% seen 
a long sleeve, the sleeve running in boxes 


ne or more milling cutters are used. inches in diameter, and has a travel of ‘ 
made by pouring babbitt over a_ brass 


netting set with blocks of graphite, as 
, shown in Fig. 4. The box is first bored, 
| cut with dovetail grooves and drilled in 
each end, then the babbitt rolled before 
boring. The spots of graphite assist lub- 
rication and tests more severe than 
would be met in practice, indicate that it 
successfully prevents heating. The front 
hearing of the bar is taper, as can be 
seen in the details of Fig. 5, and the 
square head which appears in the spindle 


collar in Fig. 1, controls the bevel pinion, 


|__| 














FIG. I. THE COFFMAN HORIZONTAL BORING MACHINI FIG. 3. THE MAIN CLUTCH 


the whole driving mechanism is of in 





terest, however, the object being to at hy 
nge the various handles so as to b J 
convenient for the operator L, ‘ — ’ 
[he constant-speed pulley i t 
< Ss at the 
; : ] . t ! NS eee ae a et X ‘ Ih we 
back, driving shaft 4, as in Fig. 2, which = 1 


rries a cone of pulleys Che tumbler ) c D QF) Ts ate 
’ Z aay) 
» 4 ‘ “a 


ir on shaft B meshes into any of these. 


iccording to its horizontal position which if / 
1s “olle | . /{ \ _| aif 
] controlled by a section operated by ff Sf | * 





handle 2 The tumbler transmits power t A _ T 

C and from this to D and / from Xa / = | 
here it goes to the vertical shaft F and / -— ) 
drives the boring bar or spindle throug ( Yi, 








} : : sae — . ; | 
rear in the saddle, as seen in Fig. 1 neat | 
main clutches are controlled | | F :J { q 


W I 1¢ 3 1 1i¢ | 1 tast 

a I Is moved the ri c 
cam throws 1n t lut 
| | 
vhile the hers remain di | D ~ 

i 
\ indle back, di ‘ | « 
2 
] p 1] pe ; while | 








y LP 




















' ined ‘ : _— 
' 
IR ri 1 Ir) I ever 5 con ] l : 
t thie evat ( whi — 7? 
\ main drive and 1s FI 2. DRIVE GEAR BOX 
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shown in Fig. 5, turning the bevel ring 
M and closing the cone position \ the 
Same as a collet chuck 

The bar feed is by a rack cut on the 
under side of the rear sleeve, the power 
feed coming up through shaft 19 and 
driving worm 20. Hand feed is through 
wheel 16 with power thrown out by lever 
10, while throwing out clutch 17 enables 
a quick movement of the bar by hand 
wheel 15 

All feeds come from the same feed 
box, 13 being the cross feed and 14 the 





a eg 








es ca on eck i J 
FIG. 4. THE SPINDLE BEARINGS ITH 
GRAPHITE INSER 
feed lever for tabl [he teeds are re 


versed by lever 8, while 6 controls the 
tumbler gear the same as I in the main 
drive, both being built on the same plan 

The table has a working surface of 
24x48 inches and a total lengt 
inches with a travel of 48 inches, and a 
circular table can be furnished if desired 


ii 





+ 





FIG. 5 CENTI \ 
The boring-bar saddle has a vertical feed 
of 33 inches and the bar speeds are from 
10 to 212 revolutions per minute, with 
24 changes in all There are 21 feed 
changes from 0.004 to 0.5 inch per tut 
of the spindle The machine is le b 
J. P. Coffman, Franklin, Pen 
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Horizontal Boring, Drilling and 
Milling Machine 





The engravings, Figs. 1 and 2, illus 
trate front and rear views of a horizontal 
boring, drilling and milling machine ar 
ranged with a single pulley drive 

The spindle of this machine is 5 inches 
in diameter, 94 inches long over all, and 
has an automatic feed and hand adjust 
ment of 42 inches. The spindle is driven 


by a sleeve which revolves in brass bushed 


~ 


ng a rack shaft on which are mounted 
yoke clutch levers inside of the head. An 
idler clutch gear, mounted on the pulley 
shaft, engages with the gear shown near 


the face of the machine in Fig. 2, and 


Lait 

gives the power elevation to. the table 
when the clutch is connected by the lever 
1, Fig. 1 Hand elevation is obtained 
Ly the squared shaft B The elevating 
screws are made right and left hand as 


re also the worm and worm wheel oper- 


iting em [his keeps the pressure in 
pposi directions and prevents the nuts 

















Fit I HORIZONTAL BORING MACHINE WITH SINGLE DRIVING PULLEY 


bearings 10 inches ] ng on @a h side 
the driving worm wheel. Motion is trans 
mitted from the 4'%-inch face driving pul 


ley through the speed box (integral witl 


the head) to the driving worm which is 


of hardened steel and the thrust on both 


ends of which is taken by Standari 
Roller Bearing Company's thrust bearings 


Phe speed box contains nin steel gears 


ath oy 


Pw eet rere 





trom jarring loose when taking heavy 


uts lhe teeds and fast traverse to the 
spindle are taken directly from the end 
tf the driving worm shaft through the 


x shown clearly in Fig. 1, in which 


re mounted nine gears giving nine 


changes, also three gears giving fast 
traverse with connections to the wheel 
hown, by which the hand adjustment is 








i EW H 
their driving s ( ing th 
ifferent combi | Thi 
‘ R dj tm ‘ ad ‘ } ¢ 
gears mounted t ttom of the tw 
toh kk , fr : 


] 
l iu l 
] ] 
ad I 
' ) 7 tes tl 
" _ 
| ( cneage t la 
1 ! ! 
i Iie rr 
- ¢ 
j t 1 1 71/3 ) 
= S te and ; is 








so 
of from 0.005 to O.115 per revolution of 
spindle Ihe work table to 25 inches 
wide, 60 inches long and has hand cross 


adjustment. The knee is 6 feet in length 


center of 


fhe maximum distance from 
spindle to top of work table is 2614 inches 
and the minimum distance I inch 


machine is built by the Newton 
lool Works, Philadelphia, Penn 


This 


Machin 


A Nut Burring Machine 


shi WS a machine for re 


Moving the burs o1 tins trom hot pressed 
nut [lhe nuts to be burred are placed 


r 














NUT |] ING MACHINI 
mW the inclines h to the it of the 
rachine Lhey re taken automatically 
trom the bottom of the trough and passed 


tting head which removes th« 
head 


for different thicknesses of nuts 


under the ci 
ns I he 


tomaticalls 


adjusts itself au 


cutting 


and trips on blank nuts. Safety reliefs 
are provided at all points necessary [he 

chine shown handles square and hex, 
} pl ed nut ! I xe te l | inches 
It is made by 1] Nation Machinery 
( mpal Litt (oti 


Design of a Short Run Plunger 


Elevator—Errata 
1 hie quations near tl bott ot the 
t column of page 954 of our last vear'’s 
velume s kd read as follows 
Pp: a (a ad) 
pa ’ d 
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A Large Locomotive Plant 


lhe American Locomotive Company 
has purchased a plot of 130 acres of land 
at Gary, Ind., and plans are being drawn 
new plant which officers of the loco- 


will be the most com 


for a 
motive 
plete and best equipped locomotive works 


company say 
in the world. The land purchased is twice 
the extent of that occupied by the largest 


of its present plants, and when fully oc 


employment to from 


The land ad 
joins that of the new plant of the United 


cupied will give 


12,000 to 15,000 workmen. 


States Steel C This site was 


rp ration. 
from Chicago, 
the 


selected at Gary, 24 miles 


to provide for the territory where 


largest number of railroads converge to 


commercial center The com 


pany now operates plants in Schenectady 
and Dunkirk, N. Y 
ton, Penn.; Richmond, Va 
J.; Manchester, N. H 

Canada. \t 
plant 


fia 


Pittsburg and Scran 
Paterson, N 
\lontreal, 


large 


and 
there is no 
Pittsburg, 


present 


lecomotive west of and 


the selection location in the Chicago 


district provides additional locomotive 


building capacity where it most needed for 
prompt and direct delivery to a large num 


ber of railroads The size if the new 


plant will be sufficient to provide liberally 


for the growing needs of the railroads 


tor years to come 





Business Items 


Manning, Maxwell & Moore has moved its 


store to Franklin and Oliver streets 


rOoston 
Bostol 


rhe pneumatic hammers used in Frederick 
Thompson's production, “Via Wireless run 
rat the Libert theater, N. ¥ were furnished 


he Independent Pneumatic Tool Company 


rhe Northern Electrical Manufacturing Com 
il Madisor Wis 


i removal of its St 


announces the enlargement 


Paul district office to 1046 


Security bank building, Minneapolis, Minn., T. FE, 
Drohan in charge 
Gisholt Machine Company, Madison, Wis 


w Chicago display rooms at 


has opened its ne 
Washington 


boulevard and Desplaines street, 


iere a line of Gisholt tools has been installed 


for demonstration purposes 

February 1 Gould & Eberhardt 
the Philadelphia and 
surrounding territory by the W. E. Shipley 
Machinery The Bourse, Philadelphia 
instead of the Fairbanks Company, of Philadel 


On and after 


vill be represented in 
Company, 


phia, as formerly 


Flagg & Co., manufacturers of 


Stanley G 


pipe fittings, malleable and small steel castings, 


ias discontinued its representation in New York 
on a commission basis, and has taken over 
office previously used by it and is operating 
is a part of its own sales department, R. G 
W i l ( irae 
| American Steam Gauge and Valve Manu 
facturing Compan) Bosto! announces that 
afte! January ] 1909 John B Guthrie 
ill be its sole representative in the Pittsburg 
listrict ith offices in the Columbia bank 
building, corner of Fourth avenue and Wood 


street, Pittsburg, Penn 


Phe American School of Correspondence, 
Chicago, announces the opening of a new 


study, 


branch 


of correspondence ‘Short Courses for 


January 14, 1909. 


Busy Men.’ These include courses in machine 
design, tool making, pattern making, foundry 
and forge practice, machine shop work, alter- 


nating current machinery, etc. 

Douglas Gordon, who has been connected with 
engineering company as manager 
years, is making arrangements 
to establish himself in London next April and 
desires to get in touch American machine 
and supply manufacturers with a view to selling 
their products in the British Isles. Mr. Gordon’s 
present address is 165 Naples Road, Brooklines 
Mass 


an American 


for a number of 


with 





Trade Catalogs 


Mass. Catalog 


B. ¢ Ames & Co., Waltham, 
of dial gages. Illustrated, 12 pages, 8x94 
inches, paper. 

West Tire Setter Company, Rochester, N. Y. 


Booklet describing Rochester helve hammer. 
Illustrated, 34x6 inches 
General Electric Company, Schenectady, N. Y. 
Bulletin No. 4628, describing mercury are recti- 
fiers. Illustrated, 12 pages, 8x104 inches 
Wagner Electric Manufacturing Company, 
Louis, Mo Bulletin No. 82, describing polyphase 


motors. 


St 


Illustrated, 16 pages, 8x10} inches 


Western Electric Company, 463 West street, 
New York Booklet No. 1O7S Magneto tele- 
phone wall sets Illustrated, 16 pages, 34x6 
Inches 

Wiley & Russell Manufacturing Company, 


Catalog No. 34, illustrating 
cutting 


Mass 
full 


Greenfield 


and describing line of screw tools 


machine relieved taps, reamers, bolt cutters, et 





Business Opportunities 


Everett, Wash., will 


Works, 


enlarge its machine shop 


rhe Sumner Iron 


Loudonville Ohio Handle 


hire. 


rhe plant of the 
Company Was destroved by 


lans have been prepared for a new foundry 


for the McCord Company, Detroit, Mich 


The Lestershire (N. Y.) and Box 
Company is building an addition to plant. 


Lumber 


will be erected for the Americar 


A new factory 
Electrical Heater Company, Detroit, Mich 

rhe P. A. Sorg Paper Company, Middletown 
Ohio, will build a $100,000 addition to plant 


rhe Standard Knitting Company, Cleveland 
Ohio, is having a large new factory erected 
rhe Indiana Bottle and 
Cicero, Ind., will rebuild plant recently burned 
Mitchell & Van Meter, Penn 
are having plans prepared for a brass foundry 
The Milwaukee (Wis.) Woven Wire Works 
will rebuild plant destroyed by fire some time ago 


Glass Company 


Pottstown, 


E. B. Norman Lumber Company, Louis 
, Willinstall machinery for making boxes 


rhe 
ville, Ky 

It is reported that the Maysville (Ky.) Foun- 
iry and Engineering Company will enlarge plant, 

rhe Hedden lron 
Newark, N. J is building a 


factory 


Construction Company, 


new two-story 
Hancock «& 


damage of 


carriage factory ofl 


Mass., 


Fire in the 
Reidy Malden 
$50,000 

rhe 
Porrington 


caused a 


Manufacturing Co 
addition to 


sevimnoul 


rurner «& 
Conn., will build an 
foundry 
rhe 
i Wie 
building. 
The New 
Mich., is building 
being a foundry 


Auto-Car Equipment Company, Buffalo, 


has had plans prepared for a new factory 


Marshall, 
plant, one 


Process Steel Company, 


two additions to 








all, 
ne 
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The Lincoln Furniture Company, Philadel- 
phia, Penn., has commenced erection of its new 
$200,000 factory. 

The Hoopeston (Ill.) Horse Nail Companys 
whose plant was recently burned, will rebuild 
on a larger scale. 

The Turner, Day & Woolworth Handle Con 
pany, Bowling Green, Ky., will install additional 
machinery in plant 

Oman & Johnson Co., Willmar, Minn., will 
erect a foundry to be operated in connection 
with machine shop 

The Raymond Manufacturing Company, Mid- 
dletown, Penn., making stoves, will reorganize 
and enlarge foundry. 

A three-story addition will be built at the 
plant of the Wisconsin Knitting Mills Com- 
pany, Manitowoc, Wis 

Ground has been broken for a factory for 
the M. M. Converse Rubber Company, Malden 
Mass., recently organized 

The plant of the Fox River Valley Knitting 
Company, Menasha, Wis., was destroyed by 
fire. Loss, about $70,000 

The saw-mill plant of the Matthews Lumbe1 
Company, at Wham, La., was destroyed by 
fire, causing a loss of $50,000. 

Beeker, Smith & Page, Philadelphia, Penr 
manufacturers of wall paper, will erect a new 
plant to cost about $200,000 

The plant of the Electric Heating and Manu- 
facturing Company, Alhambra, Cal., was burned 
causing a loss of over $30,000. 

Contract has been awarded by the Wood 
lurret Machine Company, Terre Haute, Ind 
for the construction of plant 

The Wilkinson-Knupp Brass Compan Green 


ville, Penn., will erect a plant for the manufacture 


of valves, fittings, pumps, et« 

The Oklahoma School Desk Company, Chero 
kee, Okla., will establish foundry and machine 
shop to manufacture iron castings for desks 

It is reported that the North Coast Rail- 
road contemplates erecting shops at Spokane 
Wash R. E. Strahorn, Spokane, is president 

The Cain & Galle Co., Chicago, Ill., proposes 
establishing a plant in La Fayette, Ind., for 
manufacturing galvanized iron delivery baskets, 

The shops of the Great Northern Railroad 
Company at Hillyard, Wash., are to be enlarged. 
It is said improvements will cost over $200,000- 

The Sanitary Can Company has begun the 
erection of another large addition at its plant 
in Freeport, N. ¥ This is to be used as a boy» 
factory. 

The Carolina, Clinchfield & Ohio Railway 
will build shops at Erwin, Tenn M. J 
Caples, Johnson City, Tenn., is general! 
manager. 

Plans for the new factory for the Bendix 
Automobile Company, Logansport, Ind., have 
been completed and construction will soon 
commence. 

The plant of the Standard Galvanizing 
Company, at West Pittsburg, Penn., which 
was partially destroyed by fire will be re 
constructed. 

The Gibbs Gas Engine Company Atlanta 
Ga., has been organized with $100,000 capita 
to manufacture a gas engine invented by Geo 
W. Gibbs, Jr. 


The Columbia (Miss.) Machine and Furnace 
Company has awarded contract for erection 
of new plant to replace the one recently des 
troyed by fire 


The Killian Manufacturing Company, Phila- 
delphia, Penn., operating the Quaker City 
Ribbon Mills, is completing plans for the erectior 
of a new mill. 

The Tennille (Ga.) Manufacturing Com 
pany has been incorporated to manufacture 
lumber, lathes, grille work, etc. Joseph Jack 
son, president. 
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The Drew-Haynes Machine Company, Fitch 
burg, Mass., building special machinery and 
£as engines, has applied for permit for a new 
factory building 


It is said the Pope Tin Plate Company will 
build an open hearth plant at the works in 


Steubenville, Ohio, for the purpose of manufac 


turing sheet bars. 

It is reported that the McVoy Sheet Metal 
and Tin Plate Company, Chicago, Il., has had 
plans prepared for a new warehontse and manu 
facturing building 

A large new foundry building, costing about 
$170,000, will be erected at the Puget Sound 
navy yard and the foundries of all the depart 
ments consolidated 


The Sioux City (lowa) Foundry and Manu 


facturing Company is erecting new machine 


and boile shop, warehouse, et« New equip- 
ment will be needed 

rhe Broughton Buggy Company, Elizabeth 
City, N. C., has been organized for the purpose 
of establishing a buggy manufacturing plant 
W. T. Old, president 


The Tennessee Can Company, Chattanooga 
renn., is being organized to manufacture tin 
fruit cams F. B. Schultz, of Chattanooga, is 
secretary and treasury 


Phe Superior Iron and Steel Company, Warret 
Ohio has been incorporated with $300,000 
capital and will operate plant ( r. Clapp 
of Warren, is president 

The Okmulgee (Okla.) Implement and Mar 
facturing Company, recently incorporated l 
establish plant to manufacture’ windmills 


barrows, pulverizers, et: 


The Aldridge Roller Bearing Manufacturing 
Company, Plattsburg, N. ¥ has been organ 


ized with $200,000 capital to manufacture 


bearing axles for vehicles 


It is reported that the Hines Manufacturing 
Company, of Portland, Ind., makers of oil-well 
equipments, will establish branch plants in 
Oklahoma and West Virginia 

rhe St. Louis & San Francisco Railroad Con 
pany will resume construction of shops at Spring- 
field, Mo., suspendedfabout a year ago. Ove 
$1,000,000 is to be expended, 

rhe Cleveland, Cincinnati, Chicago & St. Louis 
Railway Company will enlarg 
Bellefontaine, Ohio It is said $10,000 will be 


e the shops at 


spent in enlarging the roundhouse 


rhe Automatic Rolling Bearing Compan 


Chicago, Ill., has secured site in Goshen, Ind., 
ou which a new plant will be erected It is 
said over 2000 men will be emploved 


rhe Caroline, Clinchfield & Ohio  Railro: 
Company has authorized the expenditure of 
$200,000 for the construction and equipment 


of its new shops at Johnson Cit lenn 

rhe Plant City (Fla Foundry and Machine 
Company, organized with $10,000 capital 
establish plant to manufacture bollers repal 


locomotives, etc ( A. Root, president 


rhe Isthmian Canal Commission, Washingtot 
Db. C., will receive bids up to 10:30 a.m. Januar 


25, for steel, iron, castings, chain. wire rope 


exhaust heads, etc., as per Circular No. 487 


The nail-cutting plant of the Williamsport 
(Penn.) Iron and Nail Works, which was 
burned a short time ago, will be rebuilt at 
once Improved machinery will be installed 


rhe Texas & New Orleans Railroad has secured 
land at Huntington, Texas, on which round 


house, blacksmith and repair shop, power house 
, 


et will be erected W (ys Van V le i Houston, 


Inanagelr 


rhe Spokane (Wash.) Paper and Pulp Com- 
pany is being organized by C. B. Pride, presi 
dent of the Tomahawk Paper and Pulp Com 
pany, of Tomahawk, Wi A $850,000 plant 
will be erected 


its plant at Corning 


schedule SO3 
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It is reported that the T. H. Symington Com 


manufacturing journal 


castings, et« may move 
2 to Rochester About 


employed 


Motor Boat Company 


new concern, Is erecting 


to be equipped with modern 


‘ 


manufacture of automobiles 


Zas engines 


foundland Lumber Com 


ized at Grand Rapids 
apital to do a logging 


yusiness in Newfoundland, and 


pulp mill ( FF. Sweet 


Ise Grand Rapids, and 


Bureau of Supplies 


hington DD C.. will oper 
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A firm of consulting and contracting engi- 
neers desire contracts for designing and draft- 


ing. Automatic and special machinery and 
tank and filter apparatus our specialty - 
& L.,”’ Box 828, AMERICAN MACHINIST. 


A first-class mechanical engineer wants 
parties to take up the manufacture of gaso- 
lene traction engines. Will furnish plans 
alone, or plans and services to build and dis- 
pose of product Box S811, AMER. MACH. 

Wanted—Manufacturer to make and _ sell 
a “cut meter;” for determining cutting speeds 
on metal. Good business opportunity. Full 
information on application Address ““F. M. 
C.,"" No. 37 Lynwood Place, New Haven, Conn 

New patent laws A firm of high-class ma- 
chine toolmakers with modern plant (includ- 
ing foundry) are prepared to undertake the 
manufacture of suitable patented specialties 
on behalf of foreign patentees who are de- 
sirous of complying with the new _ patent 
laws. Roberts Bros., Dukinfield, Manchester, 
England 

Sell your tools in the Far East The only 
successful method is to have your own rep 
resentative in the field This method opens 
a tield of immense possibilities for you worth 


investigating I want to hear, in confidence 
from, at most, ten manufacturers who will 
share the costs of such representation. It 
will be to your advantage A. Gwajkokuijin, 


tox S39, AMERICAN MACHINIS1 

Manufacturer wishes complete’ information 
covering the best and cheapest method of 
etching on hard steel, such as saws, rules, safety 
razor blades, et« Process must produce clear, 
sharp work, vet be very cheap In replying, 
state price wanted for the information and 
name several articles etched by your process, 
together with the cost of doing the work If 
possible, submit samples, naming cost of etching 
Box 827, AMERICAN MACHINIST 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of directors for the ensuing vear and for the 
transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Hallen- 
beck building, 497-505 Pearl street, Borough 
of Manhattan, New York City, N. Y., on Tues- 
day, January 26, 1909, at 12 o'clock noon 

Dated, New York City, December 19, 1908 

Robert McKean, Secretary 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 
Expert designer of printing and bookbinding 
machiners Shop management, ccst system, 


et Box 829, AMERICAN MACHINIST 
Wanted— Position as draftsman by experi 
enced detailer and practical toolmaket Box 


830, AMERICAN MACHINIST 

I wish to correspond with any company 
desiring the services of a progressive and up- 
to-date manufacturing superintendent Box 
813, AMERICAN MACHINIST 

DELAWARE 

Situation by man of 386 with 20 years’ prac 

tical experience in medium and small machinery 


(gasolene engines and small tools rhorough 


business experience and capable of designing 
and estimating Sox S23, AMERICAN MACH 
ILLINOIS 
lool room foreman desires change; first 


class on tools for adding machines, cash reg 
1 typewriters Box 764 Am. Mach 


MICHIGAN 
Superintendent, up on rapid duplication of 


isters ali 


parts in manufacture of gas engines and 
other lines, soon open to change. Strong on jig 
design Age 40; best references, all partic 


ulars Box S41, AMERICAN MACHINIS1 
Manager, experienced in manufacture and 

sale of gasolene engines and other machinery 

and operation of grey iron foundry seeks 


opening Investment if desired after making 


good References as to habits, character 
ability Young man, hustler, competent. Box 


S42, AMERICAN MACHINIST 


NEW JERSEY 


Mechanical draftsman wishés position. Box 
S45, AMERICAN MACHINIST 

Mechanical engineer and = draftsman 1S 
vears’ experience seeks situation with firm 
wishing to go into motor car building Adver- 


tiser has set of working drawings, and is capable 
ofgtaking charge of shop and drawing office 
Box S822, AMERICAN MACHINIST 
NEW YORK 
Experienced designer for jigs, fixtures and 
machine tools open for engagement. Box S44 
AMERICAN MACHINIST 
Mechanical draftsman, expert in pumping 
machinery, wants a_ position tox «S840, 
AMERICAN MACHINIST 


AMERICAN MACHINIST 


Draftsman—Six years’ experience in genera! 
and automatic machinery; also three years’ 
practical shop experience. Box 832, AMERI- 
CAN MACHINIST. 

Mechanical expert, practical and inventive, 
with 12 years’ experience in designing and 
developing automatic machines, desires change. 
Box 826, AMERICAN MACHINIST. 

Draftsman, mechanical engineering grad- 
uate, seven years’ experience with large con- 
cerns. First-class layout and detailer. ‘“‘G. 
M.,’’, AMERICAN MACHINIST. 

Superintendent or manager, practical and 
executive, in machine shop and foundry. Up- 
to-date mechanical and business experience. 
Best references WwW. 8 Morehouse, Fishkill- 
on-Hudson, New York. 

Responsible position wanted by expert me- 
chanic, technical graduate, designer of turbine 
pumps, engines and marine boilers. Seven 
years’ experience in America and abroad. At 
present head of drawing department of leading 
concern. Box 821, AMERICAN MACHINIST. 

Mechanical engineer is open for engagement 
as superintendent, master mechanic or gen- 
eral foreman; technical education; large ex- 
perience as designer and manufacturer of in- 
terchangeable machinery, sheet metal goods, 
electric instruments, typewriters, etc. Box 
S04, AMERICAN MACHINIST. 

Gas engipe and automobile designer. Tech 
nical university graduate. ‘Thorough knowl 
edge and experience of all the practical and 
theoretical requirements, latest improvements 
and ideas concerning automobile and gas en 
gine design and manufacturing Open for 
engagement tox S43, AMERICAN MACHINIST. 


OHIO 


Superintendent chief engineer and _ = de- 
signer, 12 years’ practical experience, thor- 
oughly versed in best shop practice; executive 
ability, and an inventor; prefer small company 
that wants to improve their line; any locality. 
Box S10, AMERICAN MACHINIST 


PENNSYLVANIA 


Systemizer-Cost Clerk--10° years’ experience 
At present employed Location, Philadelphia 
or vicinity) Box 825, AMERICAN MACHINIST 

A young up-to-date mechanic, first class on 
tools, dies and experimental work: also as 
inspector or foreman, desires position Box 
, AMERICAN MACHINIST 
Cost expert, systematizer and chief drafts- 
man; 12 years’ experience; will be open for 
position after March 1; technical graduate. 
Box SOO, AMERICAN MACHINIST 

Works manager or superintendent desires 
position Up-to-date and very successful man- 
ager of men Has effected great economies 
in present position Box 824, AMER. MAcH 

Young man, 2S, technical graduate, with 
six years’ shop and drafting room experience, 
vishes position with manufacturing concern 
off the board with opportunity for advance- 
ment Opportunity more desired than present 
salary Box S820, AMERICAN MACHINIST 


Help Wanted 


ndicates present address of 





Classificatior 


advertiser, nothing else 


ILLINOIS 
Superintendent for screw machine factory. 
Must be thoroughly competent Fine oppor- 


tunity for the right man. Duce Mfg. Co., 
care Chas. T. Frantz, 505 Commercial National 
Bank Bldg., Chicago 

MASSACHUSETTS 


Wanted —-Mechanical draftsman, accus- 
tomed to medium size machine tool work. 
None other than a first-class man capable of 
taking charge of a few men need apply. 
Reply, stating age, experience, etc., to P. O 
Box 632, Springfield, Mass. 

Wanted Foreman for tool and repair de- 
partment; good mechanic with experience in 
making cutters, hobs and forming tools, and 
doing repair work on general machinery State 
age, experience and wages expected Box 
781, AMERICAN MACHINIST 

Wanted——Man in office of gear cutting shop 
as general assistant to manager; must have 
good mechanical judgment, and be quick at 
figures. One experienced in gear business 
preferred State age, experience and_= salary 
expected Box 782, AMERICAN MACHINIS1 

MICHIGAN 
Foreman wanted by machine shop making 


high-class machinery, employing about 50 
men; must be capable and experienced, able 
to handle men to advantage; state experi- 


ence, age and wages expected Address Box 
797, AMERICAN MACHINIST 
Wanted—Experienced operator on Potter 
& Johnston turret machines, who is competent 
to take charge of several machines, turning 
out good work advantageously State experi 
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ence handling men, wages, age, nationality. 

We want a man who can turn out a maxi- 

mum amount of good work. Box 838, Am. ML 
NEW JERSEY . 

Wanted—Draftsman on special machinery; 
must have shop and drawing room _ experi- 
ence. Man with executive ability preferred. 
State age, experience and give reference and 
salary. Box 788, AMERICAN MACHINIST. 

Salesman—A traveling salesman who is now 
selling the machine or railroad supply trade, 
to carry a high grade bearing metal (babbitt) 
as a side line, on liberal commission basis. Ad- 
dress, with full particulars, Lakewood Metal 
Co., Box 182, Lakewood, N. J. 

NEW YORK 

Wanted—Superintendent of manufacturing 
department in water meter factory. Box 
818, care AMERICAN MACHINIST. 

Wanted— Designer and draftsman for sheet 
metal stamping specialties. Address, “‘ Drafts- 
man,’’ Box 831, AMERICAN MACHINIST. 

Sales manager wanted by large machine 
tool building company. None but the highest 
class man will be considered Address Box 
833, care AMERICAN MACHINIST. 

OHIO 

Toolmaker; one competent to make tools 
for rolling and drawing sheet metal. Box 
791, AMERICAN MACHINIST. 

Wanted—Designer and draftsman experi- 
enced on sheet-metal working machinery and 
automatic feeds for same; state experience 
and salary expected. Box 815, Am. MACH. 

PENNSYLVANIA 

Tool room foreman who is up-to-date in al? 
modern methods of getting out new tools, jigs 
and fixtures at the lowest possible cost Ve 
have steady position for A-1 man of good habits. 
Box 819, AMERICAN MACHINIST. 

WISCONSIN 

Shop superintendent wanted in the manu- 
facture of lubricating specialties. Must have 
ability to get up new designs. State experi- 
ence and salary expected Box 762, AMER. Ma. 

FOREIGN 

Wanted —Capable engineer, with technical 
education and mill experience for good and 
permanent situation at rolling mill in the 
middle of Sweden. Apply, stating full par- 
ticulars of age, education, experience, salary 
wanted, and inclosing copies of testimonials 
to ‘Rolling Mill Engineer,”’ care of 53. 
Gumealii Annonsbyra, Stockholm, Sweden. 

Vrofessorship in mechanical engineering. 
The Norwegian government (church and edu- 
cational department) desire to appoint a 
professor in mechanical engineering for the 
‘Tekniske Hiskole (Polytechnic Institute), at 
Trondhjem, Norway. The Polytechnic Insti- 
tute will probably be opened after the sum- 
mer of 1910, but the appointment may date 
from the beginning of 1909, the professor 
meanwhile assisting in laying out plans for 
engineering laboratory and such other pre- 
paratory arrangements as he may be able 
t» undertake. As it is conceivable that some 
time may elapse after the remuneration, as 
above mentioned, with the plans. The professor 
must be sufficiently acquainted with the 
Norwegian language. The form of applica- 
tion is “To the King,’ and should be ad- 
dressed to “Den norske Regjerings Kirke—og 
Undervisnings—departement, Kristiania’’—be- 
fre the end of January, 1909. 








For Sale 


rwenty volumes AMERICAN MACHINIST. 
Volumes 11 to 31 inclusive. R. M. Clough, 
Tolland, Conn. 

For Sale-——Greenfield Universal tool and 
cutter grinder, at a bargain. As good as new. 
Box S37, AMERICAN MACHINIST. 

For  Sale—One-half interest in machine 
shop, doing nice business, located in Central, 
Mich. Partner must be able to take charge 
of shop. Address Box 807, AMER. MACHINIST. 

For Sale—S6x36x12 planer, 2 heads, 24” 
shaper, 36” drill press, 14%” P. & W. auto 
matic, 4%” P. & W. automatic, 24”x12’ lathe; 
A-1 condition Box 834, AMER. MACHINIST. 

For Sale—Patent on tobacco stemming ma 
chine which has been tested. Simple and 
cheap to manufacture. Would make good 
specialty for shop making small machinery. 
Will sell all or part interest. Box 836, Am. M. 

For Sale—A solid brick, steel construction, 
factory building, with 74 acres of land near 
Chicago. Now unoccupied. Size 110x541. 
Suitable for iron working business. Has en- 
gine, boilers, dynamos, etc. Most favorable 
prices and terms will be given. Chicago High- 
lands Association, 1315 Wells Building, Mil- 
waukee, Wis 
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A Modern Metallurgical Laboratory 


(he extraordi 


Apparatus Used and Methods Employed in the Chemical, Mechanical 
and Microscopical Departments of De Dion-Bouton Works Laboratory 


B Y A. M. rPURTEViN*® 
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The piece of metal which is used fot 
purposes of comparison is joined to one of 
the above couples and also to a platinum 
wire. so that the wires which are con 


nected to the double galvanometer are at 


one side compound wire, made of 
platinum and platinum mixed with iri 
dium, which gives the temperature of the 
piece being tested. At the other side the 
two platinum wires give the difference of 
temperature between the piece’ being 
tested, and the other piece mentioned 
above which is used for this compariso1 
This test consists of heating spe 
men Heraus electric furnace, 
up to a certain point and then al 


It is 


means of a 


lowing them to cool slowly 


completely automatically by 


liquid electric resistance, formed by two 


sheets of iron that are placed in a tank, 


into which water is run from a Mariotte’s 
vessel lhe flow of water can be regu 
lated according to the speed with which 
one wishes to heat the specimen A 
siphon is also provided to regulate the 
overflow of the tank and this regulates 
the speed at which the furnace cools 
down [he specimen during the deter- 
mination of these transformation points is 
as far possible kept in an atmosphere of 
nitrogen 
\leLTING Points oF ALLoys 

Modern investigations made on_ the 

composition and properties of alloys have 


shown that t tudy this subject in a 
proper manner it is necessary beforehand 
to make a diagram of the melting points 
That is to say to draw a curve, which 
shoy mparison, the temperatures at 
which the alloys comn rence and_ finish 
solidifvn ind lso th temperatures at 
whicl ] hange while cooling. In 
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FIG. 2. MACHINE FOR TESTING 


this the composition of the alloys should 
always be kept in mind. The outline of 
the cooling, 
which is the base of these calculations and 


the curves obtained, during 
therefore important, is obtained automatic- 
ally 


constructed by Messieurs Richard 


by means of a registering machine 
[he thermo-electric battery which meas 


ures the temperature of the alloy is regu- 


lated to suit a Desprez d’Arsonval gal- 
vanometer on the mirror of which are 
shown some vertical rays of light. The 


light is reflected through a horizontal slit 


THE 

















TENSILE STRENGTH OF METALS 


with 
sitive photographic paper turns on a hori- 
zontal axis by means of clockwork. 


behind which a roller covered sen- 


To melt alloys, whose melting point is 
not above 1200 degrees, a Ferquignon fur- 
nace is used; for those alloys whose melt- 
ing point is not above 2000 degrees the 
furnace invented by Professor Taumann 
This furnace, 
which is shown in the middle of Fig. 1 


de Gottingen is employed. 
consists of a non-conducting carbon tube, 
into which an electric current is passed up 


to 400 amperes at 10 volts. This necessi- 
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MACHINE 
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tates the use of a transformer which is 
placed in a frame, that is fastened on the 
table which carries the furnace. Closed 
tubes, made of a special porcelain, or of 
oxide of magnesium, containing the pieces 
which are to be melted, are placed in the 
vertical carbon tube. 

This furnace is very conveniently oper- 
ated by means of a rheostat and 50 pounds 
of pure iron can be melted in it in 15 
minutes. 


THE LABORATORY OF MECHANICAL TESTS 


Three fundamental tests must be made 
to determine the tensile strength, brittle- 
ness and hardness of any steel before it 
can be properly considered as a material 
to be used in the construction of motor 
cars. To these tests have been added tests 
by compression, shearing, punching, bend- 
ing, etc., and finally tests by heating. 
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a pointer, the latter moving in proportion 
to the advance of the weight which bal- 
ances the stress on the specimen. This 
movement is obtained automatically by 
means of a small electric motor which 
acts on the weight and consequently the 
pointer. If the equilibrium between the 
weight and the stress on the specimen is 
broken the motor is automatically cut out 
of circuit. 

The test of brittleness of the specimen 
is made by means of a sharp blow, using 
a small bar which has been devised and 
brought to perfection by Messieurs 
Le Chatelier, Harpy, Fremont, Barba, 
Leblanc, etc. The kinetic energy required 
to break the testing piece is determined 
and thus a measure of the fragility of the 
specimen is obtained. 

At the De Dion-Bouton works two dif 
ferent kinds of apparatus are used to 














FIG. 4. GUILLERY’S MACHINE FOR TESTING THE BRITTLENESS OF DIFFERENT MATERIALS 


We will say only a little with regard to 
the first: The test by tension is now made 
universally and it is even used as the base 
to distinguish the different grades of steel. 

The Delaloé testing machine for making 
tensile tests, as shown in Fig. 2, shows 
on a diagram the elastic limit and the 


These, together with the 


‘rease in length of the specimen, are th 
ee results to be obtained by a tes f 
s kind When the elasti limit 
vanted with iracy Fremont’s 
st piece e employed in « ( 
t Fret I S spec l I ic] ne | Oo 
r determining the elastic li S f 
tals. We will speak further of 
11 iF te on 
The amount f the elongation of the 


rded in the usual manner 
ecimen is shown 


indicator which is furnished with 


The stress put on the sg] 


make this test. One of these is Fremont’s 


machine, which is shown to the right in 
Fig. 1. In this the rupture of the speci 
men is produced by means of a tup that 
falls from a cert hight and is guided 
between slides \s the velocity f the 
tup a the t the speci 
l l ind nstant 
it 1 ] I the 
k t t blow 
Phis } ¢ S ( 
Bel elast , . 
‘ ' / the 
t yressed, 
— 

Phe { 
( nsists \ T tee] ixed on 
1 hori l axis t n th 
rim the cutting tool, as shown in Figs 


% 
w 


variation in the kinetic 


3 and 4 lhe 
energy resulting from the rupture of the 
specimen is measured by the reduction im 
velocity of the tool. This velocity is ob- 
tained by means of a tachometer The 
flywheel is made to turn, either by hand 
Or power, at such a speed that the force 
accumulated in the flywheel is greater 
than that which, in any case, will be neces- 
sary to break the testing bar 

[he velocity at the point of impact is 
equal to the velocity which has been used 
» to then, for these tests; that is to 
which corresponds to a 


clear fall of 13 feet Che drive is obtained 
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Sy 


dogs on a movable anvil of cast 


of light 
steel and a hardened cast-steel plate is let 


into this anvil on the right-hand side of 


the center and a_ powerful cylindrical 


piral spring is provided to press against 
the anvil in the direction of the Tywheel; 
that 1s, it ter to place the anvil in the 
ition nece that the tool in the 
wheel may ike the specimen held in 

t nvil 
Che mechanisi l plac the invil n l, 
erefore, the test bar 1 this position 
ists OT cal nes I t It so 
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Chis apparatus 


shown in Fig. 3, is used 
is fitted with an indicator which gives a 
diagram of the test 


lor ordinary tests Guillery’s apparatus, 


hown in Fig. 5, 1s used [his consists 
f a steel cylinder A, screwed into the 
foot B, and containing the Belleville 
washers The pressure on the washers 

transmitted to the ball E by means of 
the piece ). This arrangement serves to 
I ire the pressure under which the 
ball has been pressed into the metal to be 
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6. FREMONT MACHINE FOR BENDIN( 
HE FI IC I 

that it tut wit] e shaft but 1s free to 
travel lengthway ilong the sl Phi 
shaft is provided at one end wi i lat 
nd also a spring wl is alway ndir 
tis put the 1] ction and draw t 

iit tow (t ( ) I 

When tl p t ) ) { ‘ 

ed in part of the yparatu lraws 1 
wil toward him tl pring turns 

m and this leaves the anvil rea ob 
ushed i position by means of thi 
indrical spiral spring Phe action of thi 
irrangeiment ll tantaneous, Wa 
the tool mad iplete rotation 
strike the test bar with full tore 

The tachometer consist fa small 


tical centrifugal pump which indicates the 


peed, at any vy means of the level 


it which it keeps the ead t water ina 
iduated tube In this wav tl peed 
can be accurately reac tt at 1 mst 
The machine is also provided with sof 
rement, o that t is imp sible t 
pla test b ion, or even t 
1] ( w hie ] eld 
, 4 ) 


\N 


AININ¢ 
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the end the 
Che eccentricity 


stirrup frame G and at of 


shaft is fixed a lever O. 
of this shaft is 0.059 inch and, therefore, 
that if O rotated 


in angle 


the lever 1S 
of 1800 degrees the tes 
this This 


until ball cai 


it follows 


through 
plate 


i 


is lowered by amount 


the 


the 


operation is continued 


into plate 


the 


not be further 
Chen 
been 
resulted 


their 


presse d 
that 


pre ssure 


It is certain mmprint has 


obtained which has 


fri 


by al 


ym compressing the springs 


through a 
to 8: 


from normal position 
That is 


is absolutely constant 


of 0.059 inch Ly, 
the pressurs 

The measurement of the imprint left 
is made either by means of a vertical mi 
croscope which can be moved horizontally 
by that 
fitted with a graduated collar so that the 
cross hairs can be adjusted tangentially to 
the 


simply 


means of a micrometer screw 1S 


edges of the imprint, or it may be more 
Le Chat 
with cer 


measured by means of 
elier’s rule, with which one can 
tainty measure 0.004 inch with the naked 
cye 

It that 
steels the hardness of the metal is in 


is well known for ordinary 


proportion to its tensile strength and in 
certain cases, to obtain results in a short 
time, the test of the hardness of the metal 
can be made instead of testing the tensile 


In this there is the advantage 
able t6 test 


i? test 


treneth 


ot being the hardness at any 


piece 
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REMONT’S MACHINE FoR TestTING ELas- 
TICITY 
Besides the above three main tests, other 
' tary tests are also made and 11 
1 cases. the complementary tests 
de instead of the first tht The 
of apparatus made by M 


‘ompl 























January 21, 1909 


the form of a diagram 


showing 


the 


changes in form of the specimen as abcis 


sal and the changes in 


nates. 


the elastic limit of the specimen 


point is particularly important wl 


tain nickel and manganes« 
der consideration 
Phe 
terminations are 
If one 


pt lished 


principle on which 


based 1s 
places under ten 
specimen, which 


1 
} 


been made 
a cone, and applies pressur¢ 


sion at the smallest 


section 


men being tested reaches 


value 


withstand, then at this m 


dent that there is at some cx 


of the specim 


t 
the tension unit 


per 
passed the elastic limit 


length 


] 
steel 


th 


a 


s10n 


has 


Cl 


ve 
as follows 


as 


ordi 


It also shows with great accuracy 


and this 


cel 


highly 


previously 


in the shape of the fri 


sti 


um oO! 


until the ten 


of 


ment 


rt 
bid 


sect 


it 


per unit area that the specimen can 


poin 
where 
h LV 
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and the reduction in diameter of the speci 


men before it actu: ly breaks can be cal 
culated. But our personal experience has 
shown that the formula which he gives 


does not apply when special steels are b 


ing considered Also tor a s iring tft 
ne can use smaller test pieces nd the ex 
periment can be repeated sev 1 tin 
with the same piec 
I*y ts p v W 
the rig f Fig i ed on the san 
icipl = hj f determining 
e elasticity of rial ut the forme: 
mu pD | i4 sed sp 
vy tor pul 1 ( vending test 
s 1 mecl 1 | ! 5 
deter I 
First: The tensile st t lucti 
ty nd direc \ el t! nl f dit 
rent metals by mea rt , Shear 
c nd Pp nching tests 
Second Phe rittlenes I 1als y 











lact 
perfect up to this point on the surface 


t] 
el 


men im pounds per square inch, 
effort in pounds is divided 
tion in square inches, taken 
where, on the surface, the 
specimet which has retained 
polish meets the part on whi 
has been destt ] 

In particular i rt 
h est car pl tl 
1 dinary steel I I 
ha own that ¢ ! s 
r the te1 t t t] 


FIG. 8 


This point can be 


that the polish will 


le specimen up to this 


and 


asti¢ 


have 


pt int 


MICROSCOPE 


determined, 


ROOM 


ifter 


WITH 


’ 
tn 


remained 


has 


returned to its original 


f 


} 
eel 
rm 

l 


lo obtain the elastic limit of the speci 


\ 


th 


¢ 


Vé 


+ 
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LE CHATI 


metals by 


ieans of Brinell’s ball system These 
sts can in ( ecasure, In particu 
r cases, rep ‘ r less ympletely 
e tensi tect 
| ( experime { ] 1 1 bot 
nt ‘ metal to be 
| ] : 
| ning ( A ' V1 
; ? ' ) ‘ ? 7 
) ? J r nt 
ral t Phi 
t¢ ) t Tt 
r ‘ 
I I I 


the polishing room and the mucroscope 
polishing room 3540 samples are 
Phe rst 


i carborundum wheel, and 


polished ch day piece is 


ightly passed over an emery wheel of 


surface which 


‘ ned is polished by usu ’ 
( | paper No. 0000 and et ry 
W ¢ N 100 1] emery papers I 
’ ‘ + | 
1 l iKeS l } 
It, I “ < 1 it turn d 
( i t ‘ ficiently regular 
I ] | emery paper 1s 
pl l thich piece rT 
A kept i it with one hand, 
hile t f tal is moved up and 
low! paper with the other hand 
tal ipid polish the test 
p SI e polished on one paper in 
I lirecti d on the next paper at 
right angles to t rst direction, so that 
the second paper will tend to efface the 
at in ¢i urfac he t -_ 
lines cut in the surtace of the est piece 
by the first -paper The action of the 


emery paper can be hastened by wetting 


it with turpentine, or it can be slowed 


down by using some greas¢ 


When 


yiece 1s polished with 
I | 


test 
disks 
The 


Vv ood on 


yperation is finished the 
alumina o1 

which are turning at a high speed 
made of very dry 


i le \ ] disk of 
piece of cloth is stretched 


disks used are¢ 


which is fastened mane and 
finally a tl 
irface The cloth must 
ind rubbed to 


The thickness ot 


over the whole s1 


previ well wi 


get rid of impuriti 


the 


} ] 
cloth is important and it should also 


be wi 1] Sstret he d 


At first the polishing is done with two 
hour lumina then with four how 
alumina and if necessary with even still 
finer alumina lo obtain the very best 
result he lumina sl ld be placed in 

spt 1 vat na 1) roy d oO 
the w In this way powder i 
ver we aeosll 

TI ‘ h is exclusivel served 
for finishi wn in Fi S Th 
roughing nd the polishing wi emery 
paper are done in another room, so as to 
void at 1 oft the grain t emery 
gett piece f clot w] h are 
stre | t polishing disk our 
su I " Fig. 7 and the 
differe n them is in th quality 
ot p d lwo of these ar 
used wit four hour lumina as this 1s 
I t frequently required 

Ord pol 1 lles sed 
“ I lw lrive from a 
I | peed 

: x evo 
] [ isa 
1 ‘ 4 ] + 

P th 


vall Ripolin 
ib] Only 
he p ‘ ‘ this room 
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the laboratories, also supplies the air nec- 
essary to work the sprayers. 

With this plant steels can be polished in 
10 the hard alloys of copper in 
20 minutes, and for the soft alloys a half 


hour only is 


minutes, 


necessary 


Ro M 


shown 


[THE MIcroscopt 


Phe in Fig. 
8. is used to examine with the aid of the 
also to photograph the 


The Chatelier micro- 


microscope room, 


microscope and 


polished specimen 


scope is the one used as its use is now 
practically universal. Auer’s burner is 
used as an illuminant, by which the 
specimens can be examined and a 


Nernst lamp, fitted with two large fila- 
ments, each consuming one ampere, is 
used for taking the necessary photo- 
graphs. It is not necessary to say how 


useful these microscopical investigations 
are for a firm like De Dion-Bouton. 

results are 
information 


The rapidity with which 


obtained and the important 
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which are located a drilling machine, a 
lathe, a shaping machine and a power 
Saw. 

The description of this laboratory as a 
means of control and research, gives an 
idea of the accuracy and the importance 
of the investigation Some engi- 
neers who accustomed to by 
routine do not deign to more than very 


made. 


are work 


superficially consider this question of 
laboratory work, but simply use it as 
a luxury which can be used as an ad- 


vertisement 3ut without any doubt this 
laboratory work has contributed largely to 
the success and to the worldwide reputa- 
of the De Dion-Bouton make of 


motor car 


tion 





Machining Some Odd; Shaped 


Pieces 


It often happens that the design of a 


machine involves some difficult machine 
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[he machining of the impeller blade is 
essentially a boring mill job as shown in 
Fig. 3. It is held by the long bolts run- 
ning through the cored hole in the blades 
which hold it firmly to the table as well 
as driving it. 

The hole is bored in the hub, the 
outside of the hub turned off, the inside 
of the blade bored to the required diam- 
eter, and the outside turned in a similar 
manner. In addition to this the web is 
faced around the hub, as can be seen in 
Fig. 4. As shown in Fig. 3, the first end 
has been machined and the piece has been 
reversed on the guide plate, strapped to 
the boring-mill table. The raised hub on 
this plate centers the blades, and the main 
operations are performed on the other end 
of the blades. As shown, the tools are at 
work boring and turning the inside and 
outside of the blades respectively, and as 
any machinist who has tried it knows, in- 
termittent cutting of this kind is not the 
easiest work to perform satisfactorily 
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which they furnish, not only with regard 
to t thermal treatment, but also with 
regard to the composition of metals, are 
such that thes¢ vestigations ire con- 
stant emg mad ro testing be 
fore Iving the ft | receipt for raw 

n ] r tor t purpose or t 
te id ¢ steel r to 
d I 1! the t { I I y ) ( ‘ 

t \ red 

¢ ven es 

place the 

; ' 
lars w 

, w ft 

M () tl 
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| ( I I t< piece I I 
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operations in the building of it, and the 


Sturtevant blower shown in Fig. 1 is an 
example of this. The machining of the 
idler wing and the impeller plate are both 


more difficult than the ordinary machine 


shop operations and the methods use 


are shown in Figs. 2, 3 and 4 


Che idler wing consists of a three-lobed 
casting which must be faced on each ene 
turned ‘ id 1 grooved in th 
center to allow the ce web of the i 
1 ( 1 ¢ r 5 sec 

1 I I While t t a metall 
( ct it q S oO cd ] t preve t 
a leat ' p : 
, Fi . : 

or W { I ( 9 
} = ‘ 

‘ 1 t 

end of long bar ld by th 

\ ‘ The wing is driven b 

t left whi is wedged int 

ening t prevent nv chatter o 











2. ¢ GROOVE 


UTTING 


CHE 


After the boring-mill operations on the 
impeller are completed, it goes to a special 


milling machine, shown in Fig. 4, where 


it is mounted on an arbor, held in the 
bearings shown, and the outer portion otf 
the sides of the web 


thickness of 


surrounding the hub 


+ 


are milled down to 
the faced portion 


The small jack in 


the same 


the foreground holds the impeller steady 
during the milling operations 
a eee ee eee — I; 
he surfacing of the web was tormerly 
done on a special shaper, designed and 
mult for this purpose; but the milling ma 
wn has p to be much m¢ 
tisfactory ry way Fig. 4 alse 
ws thi ct les nroug 1 
i it i tte Wi i¢ p 
| I t 
¢ ] 
i i EVA i 
s Will l thi sp 
tween t nsi f lades and 11 
[his core f 1s itment o1 I 
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case, the pocket in the idler wings allow- 
ing it to pass by without making contact. 
A crescent-shaped shoe fits in the groove 
in the center of the idler wing and makes 
the joint with the web of the impeller 
Altogether these make an interesting 
job in machine-shop work, and we are 
indebted to the B. F. Sturtevant Company, 
Hyde Park, Mass., for the photographs and 


1 , 
mrormation in connection with them 





American Patents—Few are 


Declared Invalid 





By H. G. Warp 


It has recently become known that 
criticism has been made of the Patent 
Office in some quarters, on the ground 
that it grants too many patents which, on 


—- 


SUteereeeeeeee 


FIG. 3 BORING THE IMPELLER 


due investigation in the courts, are held 
to be invalid. A careful investigation of 
the matter has brought to light statistics 
which show that this criticism is entirely 
unwarranted In order to correct any 
misapprehension on the subject which 
may result from permitting such state 
ments to remain unchallenged, Commis 
sioner of Patents Moore has given a 
correspondent of the AMERICAN Ma 
CHINIstT the following official statement of 
facts, which cannot fail to interest in 
ventors an ; l 
of industry: 

“The work of the examining corps of 
the Patent Office consists principally in 


searching the art to determine the novelty 


of inventicns for which applications for 
patent are made,’ said Commissioner 
Moore. “The number of United States 


patents issued up to December 1, 1908, is 
905,825. There are also about 1,500,000 


patents of all countries, which are ob- 
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tained by exchange with the countries be 
longing to the International Convention 
for the Protection of Industrial Property. 
It is, therefore, seen that the fields of 
search to determine the novelty and 


validity contain nearly 2,500,000 patents. 


PATENTS HELD VoIp IN 1900 
«“For years past the force of examiners 
provided by Congress has been able to 
keep the work of examination from fall 
ing hopelessly behind only by continually 
working under a pressure which must in- 
evitably result in some few mistakes be 
ing made, but these mistakes are com 
paratively few as is shown by the fact that 
only a very small proportion of the pat 
ents granted have been held void in the 
courts. In the year 1900 only seven pat 
ents, or 0.026 of I per cent., of the patents 
granted in that year were held void. It 
must be borne in mind that patents which 
are clearly valid are rarely brought into 
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courts which will result in avoiding a 
patent which cannot under the law be 
investigated in the United States Patent 
Office in deciding the question whether the 
patent shall be granted. <A _ notable ex 
ample of such a defense is that of prior 
It often appears from 
evidence submitted in suits on patents 
that the device of the patent in suit was 
known prior to the invention of the pat 
entee or was in public use for more than 
two years prior to the fling of the appli 
cation on which the patent was granted 


These are matters which cannot ordinarily 


be investigated by the Patent Office, the 
procedure in securing a patent in a ma 
jority of the cases being an exparte pro 
ceeding, no one outside of the applicant 
and the Patent Office having any knowl 
edge of the claims of the inventor while 
the application is pending. In some few 


cases, however, where third parties have 


become advised of the fact that they have 








suit, tor the reason that infringers ar 


not willing to risk the result of the suit 
For this reason only patents which are of 
1 doubtful nature on the question of 
patentability are involved in sui It has 
been for an indefinite period the policy 
of the law, as construed by the various 
officials of the Patent Office, to resolve 
doubts on the question of patentability in 
favor of the applicant. In view of the 
fact that doubtful ca f patentability 
ire resolved in favor of the applicants, 
ind in view of the fact that as a general 


rule only those patents which are of a 


doubtful nature are brought in question 
in the United States courts, it is not sur 


prising if some of them are held invalid 
On the other hand, it is rather surprising 
that out of the total number of patents 
granted such a small number of them are 
successfully attacked 

“There are many defenses which may 


be interposed in a suit in the Federal 


with other ap 


plicants or by the advertisements of these 


ipplicants, or have come to the knowledge 
of the fact that applications are on file 
. oo 


heir business relations with those 


ipplicants, their information is given to 


the Patent Office of the fact that i bar 
of two years’ public use to the invention 
exists lt ich is where the facts war 
rant it the commissioner institutes public 
pro edit ys ind require testimony to be 
taken in substantiation of the allegation 
I p bli uS¢ Cases where publi ise 
eding tituted, however, are 
verv few coms 1 with the number of 
aaa a ’ 
pa 

APPLICATIONS AND PATEN IN 1907 

The number of applications filed last 


vear for patents was 58,762, and the num 
ber of patents issued was 36,620. On this 
work there was provided by Congress an 


examining corps consisting of substanti- 
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ally 300 persons. Most, if not all, of the 


applications for p are not found in 


condition for allowance upon the first ex 


amination, and therefore a great many ot 
these applications, the number of which in 
reases year by year, have to b eX 
amined number of times Phe records 
how that each week, in order to keep 
t] vor] ptodate, it 1s mecessary to act 
py erage of 1100 new applications 
! 1 3500 to 4000 amended applica 

{101 When it considered that thet 
e ab 265 working days, deducting 
Sundays, holidays, and time allowed fot 
! 1 leave, it is apparent that each ex 

r must examine and finally det 
mi the questio! f anticipation, ot 
novelt nd lidit f the patent fo 
which application is made in an average of 
three applications each day When it is 
remembered that the large number of ac 
tions required by the examiners of th 
Patent Office necessitates a very much 
inore limited search of the prior art in 


eranting patents than is made by attorneys 


in investigating the novelty or validity of 
a patent when the same gets into litiga 
tion. it is readily seen that the work of 
the examining corps is done in a manner 


which should be subject of commendation 
rather than criticism. Comparatively few 
patents of those granted are found to be 
nticipated by the prior art which was 

ilable to the examiner when the search 
was made prior to the granting of th 
patent 


PERSONNEL OF THE EXAMINING CORPS 


+} 


e last year with the help and 
approval of the Sec retary of the Interior, 


of 33 men in 


Congress granted an increase 
the examining corps and made a substan 
tial increase in their salaries This in 
crease in salaries will, it is hoped, check 
the vast number of resignations of the ex 
min corp o that the Patent Offic 
will 1 ft continued set 
1c perienced I hi v sal 
( } } been paid the « ninin 
Tp ted in continual depletion of 
’ ‘ t it ett e« was very 
{ Within the last \ rs 1 
oa 2 pie = 
{ rot ()j 
] ] t ? 1 
; me sania 
( Another g t1 
\\ t rk of the Patent Office 1 
ered he lack of room and facilit 
for performing the work. Congress h 
been urged thi ear to provide a new 
ulding for the Patent Office with modern 
quipm in order that it may be in a 
position to properly do the work — fot 
which the inventors of the country pay 
more than the entire expense. Since th 


Patent Office has been in existence nearly 
$7,000,000 of surplus have been paid into 
States over and 


United Treasury 


the 
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above all expenses, including — salaries, 
which have been charged against the Pat 
ent Ofhc« 
A Gaging Fixture 
R. CARSTENSEN 
he accomp: e sketches clearly il 
te al lingly sensitive gage, the 
rinciple of which may be used when it 
desired to gage more than one point at 
he same setting. Fig. 1 shows the work; 
> and C are the points to be gaged 
Fig. 2 illustrates the gage, E and F ar 
winging arms on which the limits are 
ed. Fig. 3 is a detail of arm / lhe 














= 
\ GAGING 
rlace [1 ground lower than the sut 
tl m it desired as imit 
Shaft L an shings M/ and S are hard 
d gt B ing S is split 
fr t il] I 1] 
) st 1 | ] R ar 
led eh s t ( y sé 
pol I col bet we 11 the FAQ’ ind 
| » bet | tage | ixture 1s 
de to set at nele with the bench 
to relieve the strain on the eyes of the 
operator which is caused when he is com 
pelled to look on a horizontal line 

The work is held by the shank in the 
bushing S Point B is brought against 





stop 7? and the work then clamped in po 


It 
down 
to see if th 


sition is then 
swing 
and ( 


quired limits 





arms :: 


to 
and F over ends A 
work is within the re- 


merely necessary 
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Commission on Re-inforced 
Concrete 


It is expected that considerable progress 
will have been made by the International 
Commission on Reinforced Concrete when 


it assembles in September, 1909, Copen 


hagen in connection with the International 


Convention of the Association of Testing 
Materials. Representatives of all the im 
portant [European counties are already 
nrolled in this commission, and it is ex 


United States will also be 
shortly represented. At 
Id at Basle. called by 
of the Zurich 1] 


irman 


pected that the 
a recent meeting, 
Professor Schule, 
echnical College, 
the 


the work it contemplates was divided into 


who 1s 


. . ° 
it present ch oO! commission, 


First, the preparation of a 
different 


four sections 


summary of tests completed 





—eye 





the 


S¢ cond, 


COUNTIES 5 


preparation of a 


} 


summary of the facts definite ly established 


these tests; third, a summary of the 


causes of difference i on 


opinion 


the qu reinforced 


i con 


set 


stion relating 
and fourth, the preparation of a 


\ 


is already been appointed to look 


cre 


ot standards for future tests com 


mittee li 


into the 


matter of standardizing algebra 





ical notations and the methods of testine 

The English Admiralty have experi 
mented with an ingenious device consti 
tuting a small motor air pump for the 
detection of dangerous gases on board 
submarines. The pump stationed at an 


indicator draws air through pipes laid to 
various parts of the boat, and should dan- 


gerous g 


ases exist, warning is given by a 
delicate recorder 
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Design of a Balanced Plunger Elevator 


Complete Details Wherefrom Any Machine Shop Can Design, 


Build 


and Install a Plunger Elevator Suited to Its Own Needs 





s FY 


In a previous article I sh 


the pos more but is more economical 


es RK . 




















sibility of industrial plants using ei! ‘ few more difficulties in building and 
own machine shops to build short Ning 
balanced plunger elevators for tl \\ [he location of the counterweight i; th 
( iderati Fig. 1 shows one of 
: } 1 common locations It will be 
|= noted that one of the main guide-rail 
Sine supports, also carries one of the counter 
! weight guide rai [he counterweight 
b euide rails s ld be maple or popla 
| ( white-wood I inches in section 
J] spliced the n the main guide rai 
| EI 
[HE COUNTERWEIGHT 
: ] Fig. 2 shows the details of counter 
veight and Fig. 3 the filler block 
All filler blocks d the lower end block 
should be _ bolt together after the 
——$————— ed counterweight is in place to prevent a 
cident In cas g counterweights 
pace ss \ big {1 oO! 4 3 inch 
Flt 1. LOCATION OF COUNTERWEI N iron. she l hold the counte: 
PLUNGER ELEVATOR weight rods proper distance apart 
d to prevent the rods from spreadi 
which would llow the counterweig! 
fillers to fall « 
I once knew of elevator being bun 
Lo Fit which had a « weight as shown 55 
. hag pecietmagery he Fig. 5 This w encased in a wooden 
Aug tl at is AVE : 
box and ran without guides It mad 
eas some noise but 1 I enough LO be bie 
For Kope Hitche tionable in most factories 
Fig. 6 shows a secti f a countet 
11 7 weight sheave wheel lhe number of 
arms will depend upon the diameter of the 
sheave, and the number of ropes will be 
p . ——~ coverned by the diameter of the sheavi 
Ty , 
ind the weight of the counterweight 
; [The counterweight is made sufficiently 
2 
‘ heavy to balance the larger part of th 
- 
16 1% weight of the car and plunger. Suffies 
| Ss x veight m bal ed so tl 
= ( loaded scend at a pre 
letermi | The plungs 
vh imm« nden 
7 ) | cy @ qual » the 
Sos ie 
~ eight of ] ed with ( 
7 plunge s to 14.37 p ( 
° is 
at For I i > 
u LHe ¢ GHT Rort 
a i - I he pes p l two tunctions (on 
_* Cotter I T to attac t] ( erweight to the car : the 


FIG. 2. COUNTERWEIGHT DETAILS 


PLUNGER ELEVATOR 


use. For runs longer than 20 


wculd not, generally, be advisable t 


stall an unbalanced machine 


counterweighted machine costs somewnat 


FOR A 


second to compensate for the loss of buoy 
ancy as the plunger rises in the cylinder 
and to thus equalize the lifting capacity 
of the elevator throughout its total run 
fect it As the elevator rises the weight of the 


oO in- from. the side and 


The 


ropes is taken car 
transferred to the counterweight side; it 


therefore follows that the weight of the 


H A R RIS 


ver foot should equal one-half the 








\ f the plunger 
' 
| tet t e sheave will deter 
| number of ropes; the 
nna ! ( 
—" J 
. 4 
! — 
——_JF 
terweight ) 





Fit 5 \ ERNA DESIGN FOR COUNTER- 
HAFT FOR PLUNGER ELEVATOR 

fact that bending of a wire rope about a 

sheave produces an initial stress in the 


the 


The man 


attached to 
rope must not be lost sight of 


rope when no weight is 








70 


are always ready 


A prop- 


ufacture rs of wire rope 


to advise patrons on this point. 
rly chosen rope on this type of elevator 
will run for 30 years without replacement, 
known cases when too large 


but I have 


1 rope was used for the sheave diameter ; 


than five 


should be 


this caused replacement in less 


ars In all cases iron 


ind used if possible; it 


r¢ ype 


iven prt Terence 


is greater flexibility and greater freedom 
from corrosion. The ropes should be 
well covered with boiled linseed oil as 
soon as installed and the application re- 


newed every six months. 


Fig. 7 shows a rope hitch for fastening 


4 14 
t 

“ | , 

Se yon B-B 

















Qn y 
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4 i 
bor a = 
. 
! 
hn : 
YI 
For 6- % Ropes 
FIG. 6. SECTION OF COUNTERWEIGHT SHEAVE 
he rope to the counterweight Enough 
16-inch bolts are used so that the shear- 
ng strength of the bolts is equal to the 
nsile streneth of the shank of the hitch. 
Care must be taken not to sever the wires 


of the rope when putting in the bolts; the 


pe should be opened by a small marlin 
spike carefully driven through the bolt 
es followed by the bolt Hitches and 
ropes are designed so that in case of six 
ropes, two of them would carry the coun 


rweight; in case of a three-rope installa- 


tion, one rope and hitch should have 


ample strength to carry the whole load of 
the counterweight. 


The rope when not over 7% inch in 
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THe CYLINDER AND ITS SINKING 
The cylinder for a counterbalanced ma- 


chine would be so long that digging the 


diameter can be carried under a spool, Fig. 
8, fastened between the cross-bars of the 
After passing under the spool the 


car. 
ropes are collected and fastened in line hole would be too expensive. If no ledge 
by means of a strap-iron clamp. If ropes will be encountered the end of the cylin- 


der should be closed by a sinking head, 
as shown by Fig. 10. In starting to sink 
care should be used to place the head on 
a small flat stone to prevent dirt from 
closing the end opening. 


larger than 74-inch in diameter are used 


they should be provided with hitches at 
the car end as well as the counterweight 
end. 


The car used for a counterbalanced ele- 
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NGER OF PLUNGER ELEVATOR 


INK-HEAD FOR PLI 

When it comes to erection the guides 
should be the tirst thing put up, care being 
used to get them plumb. This should be 
followed by locating and sinking the cyl- 


vator would be the same as that shown in 


lig. 3 on the short-run or unbalanced ma- 
chines; the 4x6 flat iron cross-bars would 


be replaced by 6-inch channels and gusset 


plates added, as shown by Fig. 9. If inder. The cylinder should be guided by 
hitches were used on the car end of the temporary frames attached to the sides 
counterweight ropes, the spool would be of the well room. Wherever couplings 


occur they should be pinned the same as 
shown on the sinking head, Fig. 10. The 
stuffing box should be closed by the de- 


replaced by a wrought-iron plate, as 
shown by dotted lines; such a plate should 


be IXIOXxI2 inches. 
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vice shown by Fig. 11. The screw plug on 
the sinking head is opened and closed by 
means of a 1'4-ihch pipe wrench. One end 
is formed square to fit the top of the screw 
other end closed by welding in a 
rod and this to take a 

After the cylinder is placed in the well 


and the 
forming wrench. 
room the screw plug in the sinking head 
should be screwed home to close the water 


passages. Water at not less than’ 100 
pounds gage pressure (if available at 150 
pounds it is better) is then carried to the 


cylinder by means of a 14-inch hose at- 
tached to the to-and-from opening in the 
cylinder head. The sinking head had best 
be placed in 


a dug hole about two feet 














deep to start the sinking in its proper 
location. After the cylinder is filled with 
water a lever, as shown by Fig. 12, is at- 
Wren se ScreW cou- 
tr ng Water Openings 
% Sinking Head 
7 Pipe T ~ : 
2 Pipe Flanged = 
loward ~_ 
M 2 26 
= ‘ ii 
~~ 
Fare 3 32 


4 
yl 
Box St 





b\Wooden BI ~S : FS 


To Fit Stuffiag Box 
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the plunger plus the friction in the stuf- 


fing box. It is wise to figure the tensile 


strength of the bolts at a safe working 
Stress not to exceed 2500 pounds per 
square inch. 


AN EXAMPLE 


To take an example: Suppose we 


wished to install an elevator with a 35- 


foot rum to carry a load of 3000 pounds 
at a speed of 60 feet per minute, having 
a car 6x6 feet. As a pumping plant is 
the cheapest method of obtaining the 
water for an hydraulic elevator, the as 
sumption is made that the water pres 
sure is within our control 
The weight of parts would be about 
as follows: 
Pounds. 
Cl scskerdnnedeakens 1100 
Plunger, 37 feet at 15 pounds 555 
Plunger top and bottom.. 150 
1805 
Ropes, 40 feet at 7.2 pounds. 288 


In coming down with no load—the 
elevator at the top of the run—it would 





ri 
e 
! 





For % Coach Screw 
— 











For % Bolt 





FIG. II. DEVICE FOR CLOSING THE STUFFING 
BOX OF A PLUNGER CYLINDER WHEN SINKING FIG. 13. MAPLE SHEAVE BEARING 
e «© 
4x6 Pine . « 
- © 
9-0 > 





For 1 Bolts 





FIG. 12. LEVER USED IN 
[he water passage in the sinking 
the 
given a rotary motion by means of the 


tached. 


head is now opened and cylinder 


lever. The cylinder will descend into the 
ground from 2 to 10 feet per hour, de- 
pending upon the nature of the soil and 
the water pressure. After the cylinder is 
down the proper distance the water pas- 
sinking head should be closed 

After the 
the 


sage in the 
sinking 
should 


) insure 


while under pressure 


devices are removed wrench 
again be put on the screw plug t 
no leak at this 

It must be evident that the car platen 
should drilled 


head bolts until the car is erected in the 


point 


not be for the plunger- 
well room and the holes located from the 
Also that there should be 
the 


plunger head 


sufficient bolts to carry weight of 


SINKING 


PLUNGER ELEVATOR CYLINDER 


be necessary to have an unbalanced face 
large enough to give the required speed 
and to overcome the friction. The fric 


tion would amount to about 350 pounds 
and the speed requisite would amount to 
about 300 pounds, or a total of 650 


pounds. In other words the countet 


weight including ropes would 
1150 pounds 


levator at the 
lift 


In going up with the « 


bottom landing we should have to 


Pounds 


Load . , 8000 

Unbalanced force 650 

Friction 350 

Speed 300 

Total... 4300 
300 

: = 129 or, say, 130 pounds work 
33.183 


ing water pressure 


g!I 


For the same run with an unbalanced 
machine we should have: 
Pounds, 
Load 3000 
I Seta eh Gh hela ae RCT ok a aes las ee 750 
Piunger 550 
Plunger top and bottom. 150 
Friction 350 
Speed 300 
Total 5100 
5100 : 
157, or 160 pounds working 
33.183 . 
water pressure 


that the un- 


pressure 23 


Ihe above figures show 


balanced machine 


per cent. greater than the counterbalanced 


requires a 


machine 

The determination of valve and pump- 
ing plant units is identical with the un- 
balanced elevator and will not be repeated. 


Ce ST 


ESTIMATE OF 


The cost of such an elevator, including 


patterns, should not exceed the following: 





Sinking cylinder... $120.00 
Car 60.00 
Plunger in , , 50.00 
Plunger top and. bottom. 7.50 
Plunger nipple... 5.00 
Cylinder 45.00 
Sinking head.. 3 ‘ 10.00 
Cylinder head and stuffing box 14.00 
Sinking apparatus... 20.00 
Valve ... 25.00 
Control ropes... ; 6.00 
Counterweight ropes.. 36.00 
Control sheaves. . : ik dete : 4.00 
Counterweight sheaves and boxes.. 25.00 
Counterweight beams (long leaf pine) 7.00 
Piping 50.00 
Tanks . cee 150.00 
Counterweight . ee 35.00 
Guide rails..... 3.00 
Counterweight guide rails. . 2.50 
Guide rail supports... 10.00 
Erection 200.00 
Miscellaneous 50.00 
Rope hitches 15.00 

Total. $950.00 

To the above should be added cost of 
pump. 

In closing I want to emphasize the fact 
that the cost of replacements are prac 
tically nil and that maintenance should 
not exceed $5 per year 

Reinforced concrete continues on its 
conquest, as in a report submitted at th 
convention of the International Union of 
> nd It urban Railways, held in 
Mun few 1 ths ago, it is noted that 
several Ger et-railway lines have 
been sin T nt d ncrete cross tic 
ipward of fou nd the results hav: 

ntirely satisfactory The ties ar 

7.2 feet long, weigh 308 pounds, and cost 
yout Srco « } The concrete is com 

1 of 33 per cé cement and 66 pet 

cent. gravel, and the reinforcement con 

t f 1 bars %& inch thick 
lhe rr weight lends stability, the rail 

enings e very secure, and there 1s 
little wear caused. They promise to 

ve a much longer life than wooden ties, 
nd are considered by a great many to 
possess advantages over the much looked 








A Lathe Converted Into a 
Cylinder Grinder 


DAWSON 


lt e past mu attention has been 
given by builders of machinery and also 
by automobile makers to the internal 
grinding of auto-engine cylinders. While 
there are now a number of special grind 
ers for this purpose on the market, yet 


cl arg of 


who 


ome foremen, are in 


Hose Pipe 


Ceunection 


Pipe 
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nad the face plate, cle sing the space be 
tween the fact plate and the evlinde r 
end and making a continuous pipe-like 
connection from the cylinder through the 
spindle and pulley sleeve, through which 
pening the dust created | he grinding 
is exhausted 

lo t pindle at the back end st 
iron sle is connected chined form 
the driving pull Vs In the hol 11 his 
sleeve is inserted one end of a 9o-degree 
upe bend nd t the ther end f this 
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THE LATHE 


department where automobiles ars made, 


prefer to design and build grinding ma 


chines wherein they can put into the con 


hich help to turn out 


struction details w 


cylinders as near perfection as 1s required 
without 


In the 


doing the grinding “to death.’ 


accompanying line cuts is shown 


grinder 


an engine lathe converted into 


for automatically grinding automobile-en 


gine cylinders. Very often an old lath 
which has seen its best days is converted 
mto a special grinder without an eg 
for streneth or stiffness This may be all 
ight for certain kinds of grinding, 
for auto-engine cylinders it is a mistake 
The latl f this cylinder 26-inc] 
swing and of heavy construction with an 


extra large hollow spindle and large bear 


ings capable of taking care of the over 
hanging weight of chuck and_ evlinder 
while revolving in the process of erinding 


Fig. 1 is a front elevation of the lathe, 


chuck, and automatic attachments 
bled Phe 


the front clevation, Fig. 2 


assem 
correctly shown in 


After a num 


ber of experiments this design has prove: 


chuck 1S 


] 


the most satisfactory 

\ face plate, an outer 
all in 
| he 


the openings are 


head an | three 


staves on mstitute the 


chuck Staves are 


cvlinder between them 


is machined and bored to receive th 
turned end of the evlinder; holes are also 
drilled for the clamping bolt The oper 
ings between the staves must b reatet 
than the leneth of the evlin 1] 

to admit the cylinder \fter the evlin 
der is clamped in positior piece of stiff 


, ro ee ee ee 


rit 
t ( 


CONVERTED 





INTO A CYLINDER GRINDER 








AND 


THE 


CHUCK 


elbow is attached a piece of hose which 


is connected with a dust-collector pipe; 


this shows how the dust is taken care of 
The automatic shifting device is shown 

in Figs. 1, 3 and 4, and consists of a 
ange ear bracket 1 loose ly mounted 
n the lead screw B | this bracket 1s 
( I la tud s] it ( wl cn revolves 
sleeve DD, to whi ired at one end 
pinion r / On leeve D are 
Vi lo i pull s id G nd betwee1 

hese pullevs 1s a lut whit S ire 

lid the , 
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inserted clutch pins which engage with 


corresponding pins in the inside faces of 
[he pinion gear E en 


the pulley hubs 


gages with a gear J secured to the end of 


the lead screw at the front of the lathe 
this is shown in the end elevation, Fig. 4 
The original design of this lathe an 
swered the requirements to make a good 
grinder as well as if specially designed 
for one. No change was made in the lead 
screw, lead-screw gear, or change-gear 
bracket; in fact, the latter can be set so 


as TO QI1Vvé ample distance between belt- 


pulley centers, also providing for taking 
belt 


not the case in a number of specially de 


up slackness in an instant, which is 
signed grinders. 

The 
front 
H is spht in 
bolied to the 


shifting device is shown at the 


of the lathe head. 
the 


The angle iron 


center at one end and 
\t the other end 
is a flat piece of machine steel E 
U-shaped slot. Secured to the lathe head 
are two brackets M and N, which 
the clutch-shifting rod O. At one end is 
P to provide for shifting by 
At the other end is 
an arm O engaging with the sliding clutch. 
and N collars and 


and loosely 


Carriage 


with a 


carry 


a handle 
hand when necessary 


Jetween M are two 


two springs, mounted on the 





\ Driving 
*ulley 
Be 










Change Gear 


Bracket 








DRIVING ¢ 


“EAR 


THE 


rod between these springs is a hub with 


a projecting pin which engages in the 


slotted piece L on the angle iron The 


traverse of the carriage can be regulated 

by adjusting the collars on the shifting 

rod 
Th 


grinder head is secured tu the tool 


post holder on the carriage. The grind 
ing starts when the carriage moves ahead 
[he angle iron which is bolted to the car 
riage moves the pin hub on the shifter rod 
intil it meets and compresses the spring 

lv to suddenly release the sliding 








we 
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clutch from one and instantly engage wit! Dy s OF CONSTRUCTION For milling face cams the work table is 
i¢@ other, whicl uses the rriage This machine ists of a frame : idjusted t position shown in Fig, 2 and 
through the medium of the gears and lead lumn very similar to that used on Fig Both the master cam and 
crew to travel backward or forward horizontal, knee-type milling machine. tl he « to be milled are placed on th 
lf desired the special attachments can oy yer-arm being nitted nal tn clone 1 front end of this spindle, the master cam 
be removed in a short time and the lathe detail in Fig. 2 Mounted on the kn ngaging with tl roller on the pu 
nverted back to its original design, Or which is a box tom without a hok hig. 1, the plat rying this pin being 
e feed clutch disengaged and secured by  throue ‘ male , vive rriage 3. It will 
the locking pin / the clutch-shifte l nd rigid i dle ving j nd f re the master m 
he lathe spindl Is 110 revolutions pe diustm: : eries ai dd eaddl is a closed leader, that the work spindle 
unute wit! r vibration, which 4 py»; , ' vine adiustn “ it and the shape 
fact proves that the revolving parts ire crosswise of the res ind at right anel vill ( reprod ced, either the same size o1 
rectly and accurately balanced, which to the spindle, very much as the work larger or smalles desired 
is a big factor in the production of A-! table of a milling machine would hav: [he work spindl revolved by means 
evlinders This saddle carri swivel carriage. f a worm-wheel 6, which is keyed to the 
— which can be set at any angle tor milling leevi pindle 5 being free to slide 
a = E : ither face or periphery cams ndwise throug] hi sleeve or revolve in 
Universal Cam Cutting Machine Sliding on this saddle is a head 4, car- it The disk 8 is keyed to this sleeve and 
a anititinsecis rying the work spindle 5, and its driving the pin 9 for i driver for it, In mill 
The cutting of accurate cams enters so. mechanism. This work spindle can have ‘8 '4§ no end movement ts nec 
largely into some classes of automatic ma-_ its front end constructed to meet the re sary. It is consequently located = 


; . . end movement by tl it coll: n 

chinery that the Kearney & Trecker Com- quirements likely to arise in the par nd movement b ie split collar and 
° ] 1 +} . 

\ . : . \ 10, ane 1e « ) ‘ 

pany, Milwaukee, Wis., has designed and ticular factory where it is installed. Fig. 1 river 10, 4 e clamp collar 11 


ERIPHERY CAMS 




















In milling 1 hery cams the work 
pindle is moved a position as shown 
by Figs. 1 and 4 In this case the leader 
pin .f 3 ot dl lhe master cam is 

ww placed on the rear end of the spindle 
etween the set collar and the shouldet 
n the large part [he leader pin is at 
tached to the frame on the back side of the 
ead, but nvisible in the illustrations 

driver 10 is adjusted away from the 

d of the sleeve 7 and as it 1s free to 
ide on the driving pin g, the spindle will 

d back and forth endwise by the 
ter m and it ader pin and rolle: 
| pind IT olve [he drive plat 
S| | slot arranged to trip the feed 
predetermined point as in the case 
f only part rcles or where it 1s de 
d that 1 feed should not go beyond 
huts lhe trip block B 1s 
pl for this purpose, the 
lever ( ‘ ed to trip the feed by 
Both the lever and the trip block 
D e thr fork on the clutch 12, 
disengaging 1 vort haft 13 lo reé 
t] indle by hand, it will be noted 
that bot] ‘ | a quick movement 
re provides I hand wheel 14 being 
wn « the wor haft It can, how 
er. be 1 ed to the shaft 15, and en 
vaged with 1 lutch 16 on that shaft 
when rapit ement is obtained 
rough spur gearing [he gear 17 1s not 
shown as directly engaging with the pinion 
1 the we ! ecause it wage 
vith the idler 18 to have the hand 
heel tur t! me direction t both 
' NC IN¢ ; | I ‘ t re the ce ‘ f 
‘ | IS provi tor 
oe Hing le { ‘ 1 on 
al eal j ‘ t t Che ) 
periph V1 vil . vit 
nd facil c 2 ) throu tht 
ifferes ws t sf , ' ack of ti 
Ij 0 cd nnected with \ 
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by an eccentric bushing having two differ 
ent locations One of these locations 
brings this gear into engagement with the 


gear 22 directly on the spiral gear shaft. 


The other location brings it into engage- 
ment with 23 and causes a reverse motion 
in the feed Reverse to the feed is quite 


essential on milling where the cutter cuts 
yn one side only and may, in some cases, 
be internal and in others external Chis 


makes it possible to mill with the cutter 


against the cut in either case 
PROVISIONS FOR DIFFERENT KINDS OI 
Work 


lo provide for experimental work or 
milling with open ieaders, the bracket 24 
is provided, carrying a grooved pulley 


over which a flexible cable may pass car 


rying a weight to keep the leader pin in Ghia 
close contact with the open leader. The . 

, = Tar ar 
upper position of this roller is for the 
purpose of making the same connection ries 
with the end of the spindle through the Wis. us. 


swiveled bolt 25 

Ample provisions are made for the mill 
ing of steel or other materials requiring 
lubrication in cutting by ample oil chan 
nels cast in the saddle 1. In addition to 
this a shield, shown in Fig. 2, is supplied 
to turn the oil into these channels, the 
reservoir from which the oil is pumped 








being located in the base of the machine. 








The telescopic piping 26 is provided to re 
turn the lubricant to the reservoir, it first : 
, FIG. 2 \RRANGED FOR MILLING FACE CAMS 
passing through a screen to remove the 


chips. The pump is driven by a round 
belt, passing over the pulley on the inner feed box is the standard type, used on the It is estimated from a reliable line of 
end of the shaft 27 milling machines made by this company investigation that the annual damage done 


The feed is provided with 12 changes, and is driven through a train of spur by natural floods in the United States 


giving an ample range for cams of any gears,as shown. Cams up to about 2 feet amounts to not less than $100,000,000, a 
- o 























size within the range of the machine. The in diameter can be milled on this machine. figure hardly believable. 
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FIG. 3 DETAILS OF A SPECIAIT \M CUTTER 
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Organization and Management of Trade Schools 


The Experience of the Williamson Free School of Trades in Developing 


Journeymen Mechanics, the Instruction Being by Exercise 


Work Only 





BY 


today on the 


trade 


speak 


and 


I am t to 


organization 
It is a pleasant subject, because 


you 
management of 
schools. 
as a rule, the young men who are being 
trained in a properly conducted school of 
that type take great interest in their work, 


and are so enthusiastically devoted to it 


JOHN 


M. 


and appliances used by journeymen before 
the age of 16 years, 17 being probably 
better still, while 18 is not undesirable. 


school proposes to graduate jour- 


article 1s 


If a 


neymen (and my based on that 


supposition ) the pupils must be sufficiently 


matured physically and mentally on grad 




















FIG. 4. THE OTHER 


that their progress is wonderfully rapid 
and gratifying. 

lime permit to 
a few of the most important details in 


will me refer to only 


volved in the foundation and administra 


tion of such schools. 
Boys generally are insufficiently devel 
oped mentally and physically to enter 


vigorously on trade work with the tools 
*An address before the Atlanta meeting of 
the National Society for the Promotion of 
Industrial Education. 
+President, the Williamson Free School of 
Mechanical Trades. 
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uation to do mens work. They must 


} 


have the as well as the quali- 


pay. 


appearance 


ties of manhood to merit a man’s 


No matter what plan may be adopted for 


teaching trades this is most important 
consideration, and must not be overlooked. 

1 will not enter on the question of 
earlier preparatory training for such 


schools as I have in mind, but undoubtedly 
such preparation is to be commended. 

he most difficult question in this whole 
of securing qualified pupils 


matter is that 
7 and retaining them in 


Tf the proper age, 


SHRIGLEY*¥ 


schools until the close of their apprentice- 
ship. In the school with which I am con- 
nected this difficulty has been eliminated 
by some favorable conditions. The con 
tinuous interest of the pupils in well 
graded instructional exercises is so great, 
however, that very little disposition is 
manifested to withdraw from the school 
before the completion of the full course. 

Candidates should be examined physi- 
cally and academically, and their general 
fitness and desirability ascertained from 
references, and by personal interviews 
and no one should be accepted as a pupil 


who has n positive intention of begin 


ning his business career as a workman at 
the trade which the school will teach him 
That this 1s practicable is shown by the 
fact that as high as 98 per cen f the 
members of a class of our school have, on 
graduation, immediately started as jour 
nevmen at the trades taught then 
SELECTING THE TRADE 


Young men sometimes have a fancy for 
vocal 


physically 


ions for which they are mentally and 
unfitted, and an important duty 


of those in charge of trade schools is to 


decide what trades are best for applicants, 
and, if necessary, endeavor to convince 
them of the soundness of their decisions 


Failing in this the candidates should not 


be accepted, as it is generally unwise to 


undertake to train young men for trades 


which they dislike, and just as wrong to 


put them to one for which they are un- 


qualified. As a rule, however, very few 


fail in trades for which they have a fond- 


but if after a 


ness, moderate trial any 
should be found unfitted for their voca- 
tions, they should be dropped from the 
roll. 

Generally the average boy can succeed 


at any one of several trades. A long ex 
perience in the matter indicates that the 
trade should be 


the school course, otherwise valuable time 


fixed at the beginning of 


is lost in experimenting, and uncertainty 
and disagreement on the subject 
likely to follow 

The c 


to include well graded and thorough in 


re quite 


urses must be of sufficient length 


struction in the practice, as well as the 
theory of trade work, with proper col- 
lateral academic training, especially in 
mathematics and mechanical drawing. As 


one mechanical process is mastered it 
should at once be succeeded by another. 
This and the knowledge 
that the sole object of the instruction is 
to benefit the pupils, adds greatly to their 


interest in their work 


advancement, 
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Time must be given to enable the pupils 
to properly absorb or assimilate what is 
trades three 


and in most 


long for this purpose. A 


taught them, 


years 1s not too 
certain moderate time should- be devoted 
to culture studies such as physics, elemen 
government, . litera 


chemistry, civil 


A man may be a carpenter and 


tary 
ture, et 
murder the King’s English, and a physi 
give you medical advice without 


clan may 


with the history of his 


being familiar 
country, but both would be better equipped 
for life’s services and enjoyments with the 
wider training 

The larger mental culture will give in 
creased general intelligence to our young 
them better workmen 


mechanics, making 


and enhancing their prosperity 


We should do whatever will help their 
progress and development in the line of 
their work and add to their happiness, 


and it is, therefore, our duty to deal lib 
erally with them in their training, bearing 
always in the 


citizenship as well as mechanical efficiency. 


of 2 od 


mind importance 


Some may think that giving a young 
mechanic a fair general education will lead 
him away from his vocation. Similarly 


some years ago prominent manufacturers 
feared that any training in trade schools 
would largely result in spoiling the boys, 
or as one expressed it: “They will be un 
willing to work with their shirt collars 
off.” If either of these untoward effects 
should follow, it will be the fault of the 
school management, and not the system 

When the mind and hands are working 
in unison the interest in labor does not 
diminish, but it increases 

Professor Davenport, dean of the Col- 
lege of Agriculture, University of Illinois, 
well expresses the thought I have in mind, 
“There is no higher duty 


Says 


when he 


resting upon all of us than to see to it 
that no individual shall be compelled to 
choose between an education without a 
vocation, and a vocation without an edu 
cation—I would have it so that the occu 
pation of an American citizen may not be 


} } 


known by his dress, his manner, his spee¢ 


or his prejudices.” 


\ University GRADUATE AS A BRICKLAYER 


In illustration of this phase of the sub 
ct allow me to repeat the following anec 
} 

dote 


\gnew, 


the eminent surgeon, while waiting in th 


Some vears ago Dr. D. Hayes 


parlor of a Philadelphia residence for an 
substantial 
and attractive the house said to th 
“You delightful 
home,” to which the 
are pleased with it 


other physician, noticing how 
was, 
owner: have a and well 
built 


plied, “I am glad you 


gentleman re 
especially as I built it myself.” He fur 
ther explained that his father was a brick 
layer who had two sons, and feeling that 
his lif 
lack of 
determined to 
The 


at Princeton 


had been somewhat hampered by 
early educational advantages, he 
give his boys a college 
elder finished 


with credit and 


training. his course 


became a 
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[he (the owner of th 


also 


lawyer younger 


house ) had an honorable career at 


the same university, and when he returned 


home after graduation his father said, 


“My son, I have made it possible tor you 
to obtain an excellent education, but that 
is all I can give you, and you must now 
decide what occupation to follow.’ 


“Father, let me have two days 


reply was, 


to think the matter over.” At the end o 
the time he said, “Father, bricklaying sent 
me to Princeton and I will be a brick 
layer.” Continuing, he remarked, “I 


began at the foot of the ladder as an ap 
prentice, finished my time, became a jour 
a foreman, and afterward a 
other 
latter 
have made me independent financially, and 


Doctor 


neyman, then 


contractor | built this home and 


houses, and now my rents from the 


work or not as I please 


said th 


gentleman 


I can 


\onéw at this interview with a cul 
engaged in an 


had 


ommon, vastly increased his appreciation 


tured occupa 


tion, which before seemed to him 


f the dignity of labor. 
the 
must insist that they be 


Returning to trade exercises, we 
very comprehen 
sive, qualifying the apprentices to readily 
cope with the practices and problems in 
volved in commercial work. This is en 
tirely practicable, and it is pleasing to note 
the comparative ease with which young 
men thus trained can apply their knowl 
edge and skill to the varying conditions of 
the business world. The mechanical draw- 
ing after the elementary exercises must 


directly pertain to the specific trades 
SHop INstruCTION DoMINAN1 


Throughout the entire course the lead 


ine feature of the training must be the 
mechanical, while the academic instruc 
tion, especially in mathematics and draw- 
ing, must have a well defined connection 
with trade work. I repeat, the dominant 


tone of the school must be the shop in 


struction, the academic being auxiliary to 


Trades can be taught best in schools 
especially devoted to that work, rather 
in in those in which they are merely 


idjuncts to general education 


Pupils must be taught to work speedily, 


but never at. the expense ot iccuracy, 
which must always be insisted on, and 
lini rds should be us¢ d whe never prac 
ticable, as they are an incentive to indus 
trious application. Speed exercises are of 
dvantage especially in the closing year 
he value of materials must be constantly 


that they mav be eco 


and 


kept before them, so 


nomical in their use, estimating costs 
should be a 

Phe 
must be combined in more complex prob 
The 
school day should be eight hours long on 
the 


hours on Saturday, divided equally for a 


part of the instruction 


earlier and simpler trade exercises 


lems toward the end of the course 


five days of week, and about three 


while between trade and academic studies 
During the last six months of the appren- 
ticeship the whole day should be spent on 
This adds to the 


mechanical exercises. 
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ease of the transition to commercial fields. 
Chere is no difficulty in maintaining satis- 
factory continuing interest during days of 
the length indicated. 

There to be no limitation as to 
what trades can be taught in schools, even 


seems 


chimney sweeping being included in the 
German curriculum 
\s it tis easier for graduates to obtain 


dis 


employment nearer home than at a 


tance, the trades embraced in a_ school’s 
course must be governed to some extent 
by its environment, though some are of 
such a general nature, as carpentering, 
pluntbing, etc., that they may be taught 
almost everywhere American trade 
school graduates have already found 
profitable employment in foreign coun 
tries 

It is of great importance that employers 
should not induce hool apprentices to 


abandon their c before graduation, to 


ours<¢ 


enter on commercial work Chose of us 
with the shop 


suffered 


apprentices failing to complete the 


who have had experience 


system know how it has from 
time 
because of some wage temptation offered 
by other employers 

Whatever may be our opinion of strikes 
it follows as a matter of course that under 
no circumstances should schools be used 
When trade 


become general there will be fewer strikes 


as strike-breakers. schools 


The shops must be well equipped with 
tools and appliances embodying the types 
of those the pupils will handle after grad 
uation. 


THE IMporTANCE OF CAPABLE TEACHERS 

The mechanical teachers must be mast- 
ers of their respective trades, of good gen 
eral education, well versed in mechanical 
drawing and mathematics, and be capable 
Of readily imparting their skill and knowl 
edge to their pupils. Such instructors are 
scarce, but they can be had, and the supply 
will increase as trade schools multiply. It 


will not answer to have school men with 


a limited practical knowledge of trades 
lrade 
should never work on pupils’ exercises, or 


Let 


appren 


as mechanical teachers teachers 
them 
the 


educationally 


touches on 


duet of 


put finishing 
them be the 
efforts 
helpful to 

terested to judge 


sole pr 
his 


them, 


will be 


tices 


and enable those in 


accurately of the results 


of the school's efforts 

Teachers should have opportunities 
from time to time to visit leading out 
side shops, and by study of books and 
papers pertaining to their trades, keep 
tbreast of the times 

Fach trade shouid have its own expert 
teacher, and no teacher should have charge 
if more than one trade Mechanical 
teachers should have good salaries. Som 


rate their value too low 

It is very desirable to have on the man 
boards of trade schools _repre- 
sentatives of mechanical avocations. Such 
schools should stick close to their object, 


mechanics,” 


ging 


viz.: “to train journeymen 
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and not be led by ambition to stray into” teach trades in such schools than some sympathetically and earnestly in this di- 
other fields Ihey must constantly 1m professions in colleges | submitted the rection know that it is not difficult to 
press on their pupils that the purpose of question to a prominent dentist, a gradu train in schools young men to be thinking 
their training is to fit them for work as_ ate of the dental department of the Uni mechanics with fine practical skil Chis 


journeymen, and that they must not ex versity of Pennsylvania, by asking him | ts corroborated by 


t t by the experience of some 
pect on graduation to be employed at what became of ing men or women tf the best trade schools of Belgium and 
once as foremen, superintendents, etc. who had been trained for dentistry in a Holland 
though these positions may com sO reputable colleg He answered, Th x ide1 , ot Harvard, writing on 


of them later practice their prot iol [ said, “You thi ibject “The apprentice system 


consider them d ists H nswered, en in past centuries, and still is to 

Work SHouLD Not BE MADE FOR S Of course, | d | asked him if it wet xtent 1 njust and imperfect 

It naturally follows from what | not necessary to spend a_ considerabl method it low and wasteful way 

hee t | | \ thi i n estabdil | pra { ieari ‘ trad ind lable to great 

should instructional, and that nothing ttuoner betot ring n professiona HS \1 bright and diligent youth 

should be made for sale. That would work, and he ndoubtedly m | can learn a deal more in three years at 

make it necessary to keep the pupils at mentor this protessi particularly good trad hool than in seven years 
processes with which they a i ( s p t o pp } 
miliar, otherwise the products would | hanical , 

unsalable. To manufacture fot It w 1 be I that MAN \MEI N IRADE SCHOOLS 


schools be run as competitors of o1tl 


} radiu9t S mwourne nan ( } " 1 , 
id labor ad es ; mal and I will eing done in foreign trade schools with 


the importan it having sul that of tl As 


hi work 
mate business enterprises, or pa 

I:mployers are sometimes untatt gain urge erican schools there is a 
luat Let 1 illustrat cient trade practice in schools With as tendency 1 a 


trade-school graduates tter In that 
ctice Cal 


this by one examplk some yea ago course OF amp a > pra Nes l to me advisable to 


t 


1 } +] ’ 
not ] 


1 ¢ orstren . } onderftul th) nec oO . el] ' 
two young men graduated from trade be given with w 1 emhiciency, pt f e opini f Prof. Omer Buyse, an 
scheol as patternmakers. One, 1 mor ided the exet ently wide Intelligent | vocational training 


intelligent and skilful of the two, unwisel) In scope and in th v Belgiun In a mprehensive work 
applied to a concern which does not b as just published on the methods of Ameri 
. . 1 ] RADUA S ID EMAND | 1 1 , 

lieve in the school plan. He was asked — ' , can mechanical schools, based on his per- 


where he had worked, and replied that h It is not my province to exploit the sonal inspection of maz f them. he 


was a trade-school graduate, and was ther school with which I am connected, but I that “T] Williamson School 


I 
Says, 
eclipses all 
told that he could not be given more than must mention it so that you may see that milar institutions in Furon 
thi ! u ! g ’ roj 
° ] there lid 11 im S . ol } 
$8 per week for a beginning, and would there is a solid basis tor my opinion In I would further remark on this phase of 


hc expe cted to work for two years be pore pr riods ot normal business it cannot beg ‘ r subject. th it it w my privileg: last 
receiving full wages. Foolishly he agreed to meet the demand for its graduates aS summer to visit som luropean trade or 


to this. The second one obtained work in journeymen at fair wages They are yocational schools. and 


| make bold to Say 
‘a jobbing pattern shop for $12 per week regularly employed as such by manufac thet the escsia thats 


and after being there about six weeks ap turers and contractors, who have not t.1 ticularly in Germany, are not so much be 


g achieved there, par 


1 


} 


plied for work at the manufactory where slightest special interest In our enterprise, cause of thi pecially high grade of in 


No. 1 was employed, giving the address of — but they are hired simply because they struction in mechanical lines. but because 


i i 

the place where he had been, but making make very desirable and pro table em hey ar ioing something, and probably 
. , ad si 14 4] , to the 

no reference to his apprenticeship He ployees, and let me add they rapidly be the est that circumstances will permit 
was told to come to work and his wages ceme the highest grad uurneymen in the Furthermore, there is unity of sentiment 


would be fixed at the end of th irs shops m whi Uri WOTK nd action the government. the sch ols, 


week, when he would be paid in accord Fake the trade I ricklaying, of the manufacturers nd the trade unions 
ance with his worth. When he received which specially requires great dexterity guild ng in tull accord. I think the 
his pay envelop | und he was rated at nd endurance, and ft rently our gradu ! to throw an increased 
$18 ID \ k i) V1 1 it ‘ | : 
bright lassmate was rt 1 t rst se Id mpl leed. Dr 
sam nd he 5 \ I | p ’ \ t \ [ I the 
t l vad; S p I ) 1 \ 1 I oht 
con g yt al nost ot )] \tt ] (; ¢ it . 
] QO l sch pa d if ! I I ) \ ; 
Graduates ft » all ve i l s : t mith 1 mecha 
bh } + C ] ' ] o 11 1 < ] \ f ‘ ‘ 
stitutes, normal schools lleges or um work, and led wledg 1 twenty ! ‘ nd quality of work 


versities, will continu » learn aft they ears trad wor vith nearly t le them t Furthermore, 


have ished cours t \ 0 pupils and t 7oo graduates in ! tt t t prepared to impart 

Mate Some of . t rades g rpentering, to their apprent what they know them 

harness many years are still adding to our machine work, patternmaking and _ sta selve Of course, in making this state 

store of knowledge and efficiency tionary engineer! Tour ilifiedly assert ment | nly referred to conditions in his 
It is claimed by some that graduates in that trades can b tistactorily taught 1 v1 ntt 


professional lines are not teachers, physi schools. With u t Williamson this is It was my good fortune to see at the 
cians, lawyers, engineers, architects, etc., mot an interet1 I theory, but a well Municl xposition a very large and in- 
when their prescribed instructional courses demonstrated fact he truth of the mat teresting exhibit of the product of the me- 
are completed in good institutions of ter is, that there is no mystery in teaching hani schools of that city, which em- 


learning, nevertheless no educator would trades in schools, and when the subject is brace numerous trades. It was altogether 
recommend the abandonment of the meth approached in a mechanical and business on instructional lines, no article for sale 
ods used in them The ease with which’ like manner, and handled in a simple ra being made in the Munich schools 

practice and theory can be combined in tional way, satisfactory results are sure to [he Franco-British Exposition has a 
trade schools makes it less difficult to follow Those of us who have labored fine exhibit of the work of the French 
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mechanical schools, showing especially 
the 
used in the 


seems to be the basic principle of both the 


progressive instructional exercises 


machine trade Instruction 
French and German trade schools 

When parents and employers generally 
trad 
and 


learn the splendid possibilities of 


training in thoroughly organized 
carefully administered trade schools, there 
will arise a great demand from them for 
such institutions. Such will so 


dignify handicrafts that the fathers and 


sche ols 


the mothers of the future will consider 
them of a class with the colleges and 
technical schools when deciding what 


training to give their children. They will 
as fine opportunities are open 


as for those trained 


realize that 
for skilful mechanics 
in the professions 
There are other 
than the one outlined in this article, such 


as the regular shop-apprenticeship system, 


ways to teach trades 


the same system with academic instruction 
in connection with the shop, or with aca 
demic instruction in outside schools, or 
with me 
Our main 


the 


academic instruction in schools 
chanical work in manufactories 
instruction in 


for trade 


States 


reliance 
United 
school system. 
Social and finance 
that for the present all must have a share 
in the good work, and there should be no 
the the 
important in this con 


must be upon our public 


ial conditions are sucl 


contention between advocates of 
various plans. It; 
nection that our society should not under 
given, 


instructions wherever 


that it be 


rate trade 


and let us urge thorough, how- 


ever imparted. There may not be entire 
agreement in methods, but I think that 
we are in accord in our ideals 


Some under existing conditions 


may, for the present at 


trades 
require dif 
for the 


least, 


ferent treatment from others, but 


trades with which I am familiar, | be 
lieve the one advocated in this papel to be 
The thoroughness of our work 


lake, for in 


the best. 


is shown in various ways. 
stance, the machine trade 
in that department are efficiently employed 


typesetting 


Our graduates 


in building locomotives, cars, 
machines, stationary engines, automobiles, 
mos, motors, general 
steam 


and 


machine tools, dyn: 
electric machinery and appliances, 
elevators, etc., 


pumps, gas engines, 


also to be found in shipyards, steel 


are 
works, railroad shops, ete. 


RESULTS OF TRADE-SCHOOL WorK 
Hundreds of instances could be given of 

the fine 

outlined, but I will mention only one. In 


i. bricklaying 


results of training such as I have 


a letter just received from 
who is earn- 
of the 


graduate of this year's class, 


ing $5 per day and is a member 


union, he writes: “I wish to express my 
sincere gratitude for the kind and logical 
instruction which I received at the Wil- 
liamson School. My graduation is a mat 
ter of great satisfaction to me, as I am 
confident the instruction I received there, 


enables me to hold the position I have 
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Many 


had during the past few months. 


times I thought the lessons assigned were 


hard and difficult, but now I realize they 
were only stepping stones to a higher, bet- 
ter and broader plane in this business 
world of ours.” I have given this ex 
tract to show the appreciation of broad 
and generous training by one who has ex- 
perienced its beneficial effects in his trade 
work. 

Dr. Channing, in an address delivered 
before a mechanics’ institute, in 1838, ex- 
presses the thought I have been endeavor- 
ing to convey in another form. He says: 
“I have now given a few views on the 
culture, the which every 
man should propose to himself. | 
the principle that a 


improvement, 
have 
all along 
man has within him capacities of growth 
and will reward intense, 
I do not look on a human 


gone on 
which deserve 
unrelaxing toil. 
being as a machine, made to be kept in 
action by a foreign force, to accomplish 
an unvarying succession of motions, to do 

fixed amount of work, and then to fall 
to pieces at death, but as a being of free 
spiritual powers; and | place little value 
but that aims to 
and to 


which 
them 


on any culture 
out 


petual impulse and expansion. 


bring these, give per 


“T am aware that this view is far from 
being universal. The common notion has 
been that the mass of the people need no 
other culture than is necessary to fit them 
tor their various trades; and, though this 
error is passing away, it is far from being 
exploded. But the man’s 
culture lies in his nature, not in his call- 
ing. His to be unfolded on 
account of their inherent dignity, not their 
outward direction. He is to be educated 
because he is a man, not because he is to 
make A trade is 
plainly not the great end of his being, for 
his mind cannot be shut up in it; his force 
He 
has faculties to which it gives no action, 
and deep wants it cannot answer.” 

In conclusion I would say we must not 
only prepare trade-school graduates by 
their knowledge, skill and efficiency to 
earn a comfortable living and a surplus, 
but teach them to so live physiologically, 
mentally, morally and spiritually, that they 
will have sound minds in sound bodies, 
and be capable of rendering their fair 
share of services in all the higher activi- 
ties of life, a blessing not only to them- 


ground of a 


powers are 


shoes, nails, or pins. 


of thought cannot be exhausted on it. 


selves, but to their fellow creatures. 





The Roosevelt dam now being built by 
the United States Reclamation 
on Salt river, Ariz., when completed, will 
the largest artificial lake in the 
world. It will impound 1,300,000 acre-feet 
of water, and will thus hold the record 
until the completion of the Engle dam. 
At present an Indian reservoir, which is 
filled only once in about 20 years, is the 
largest, with a capacity of 950,000 acre- 
feet. 


Service, 


be far 
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Surrounding the Main Air Pipe 
with a Steam Coil to Pre- 
vent Freezing 


By J. J. NEWBAKER 


We have in use a number of pneumatic 
tools used for chipping out the seams in 
steel blooms in order to produce perfect 
material for the manufacture of seamless 
tubing. The building in which the work 
is done is located some distance from the 
air compressor and the main air pipe be- 
tween the two buildings is exposed to the 
To heat the air to prevent 
customary to sur- 


cold weather. 
freezing it has been 
round a section of the air pipe with sev- 
pipes placed longitudinally 
therewith. Following out a desire to im- 
prove on this method | the 
pipe with a spiral coil. 

Our machine department 
undertake the winding of this coil cold 
on the plea that it was not practical and 
the work be ordered from 


As this would mean 


eral steam 
surrounded 


declined to 


advised that 
a pipe-bending shop 
considerable delay and extra expense I 
determined to do the job myself, which 
1 did with entire success as follows: Not 
used a pipe 
For a man 
long, 


having a lathe at hand | 
threading machine instead. 
drel I used a 4-inch pipe 20 feet 
one end of which was held in the chuck 
of the machine, and the other extending 
to the rear supported by a forked floor 
stand. A hole was drilled through the 
pipe near the machine at a right angle to 
its axis and the first section of pipe to be 
coiled, inch outside diameter, was 
secured to the mandrel by means of an 
bolt passing through this hole and 
held securely in place by a nut on the 
opposite end. The pipe extended through 
the eye bolt 6 or 7 and re- 
mained straight that far for convenience 
in connecting to the main steam line. 
With one helper controlling the machine, 
another holding a piece of 2x'%-inch flat 
iron on top of the pipe mandrel to gage 
the pitch of the coil and two holding back 
on the pipe to be coiled the machine was 
started. When the end of the first sec- 
tion of the coil approached within a foot 
of the mandrel the machine was stopped 
and another length of pipe attached by 
means of an ordinary coupling arranged 
to butt the two pipes squarely in the 
center and forced solidly together. As 
the coupling approached the mandrel | 
heated it on each side with a pneumatic 
torch to prevent overstrain on the joint 
after which the winding proceeded cold 
as before until the point arrived to attach 
another section. 

This operation was repeated until suf- 
ficient coil had been produced for my pur- 
pose. The length of the spiral pipe when 
finished was 13 feet, with a 234-inch pitch 
except 16 inches on the last end, which 
was wound close. The finished coil was 


eye 


inches 
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perfectly tight under 200 pounds gage 
pressure. After it was in position on the 
air line and heated up with steam it was 
covered first with heavy asbestos paper 
and finished with plastic pipe covering. 


Echoes from the Oil Country— 
Some of the First Steps in 
Micrography 
By W. Osporne 
The numerous photomicrographs of the 


various metals which have been appearing 
in the trade journals for some time back 
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at hand, I have tried to find out what I 
could see and interpret. 

The first thing that the microscope told 
me was that I did not know how to get 
up a surface free from scratches. Being 
a machinist, and steel being fhe most con- 
venient metal at hand and the one the 
books told the most about, I tried my 
skill on various pieces picked up from the 
blacksmith’s scrap pile. They were picked 
up without any regard to, or knowledge 
of, the carbon. Before very long it was 
discovered that there was much difference 
in the way these pieces behaved while be- 
ing polished. With some of them it was 
comparatively easy to get a nice looking 
surface, while with others it was very dif- 
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have been very interesting. It would seem 
that they have a wonderful story to tell 
and the question very naturally comes up 
as to whether the microscope can be made 
a shop tool, or if not a shop tool, at least 
a tool to be used in the tool room or the 
shop laboratory. 

Judging from the revelations which it 
has made to the scientific man the pos- 
sibilities seem almost boundless, yet an 
instrument in the hands of a scientific 
man and the same instrument in the 
hands of a mechanic may act so widely 
different that it could not be recognized 
by the results. 

Having access to a good microscope 
and some literature on the subject being 


ficult to do it, and the appearance of the 
surfaces would show quite a_ variation 
When an effort 
was made to etch the pieces it was found 


even to the unaided eye 


that some of them got very black with 
the shortest immersion, while others re- 
sisted a relatively long one. 

Examining them under the microscope 
revealed very widely different configura- 
tions, but none of them looked like the 
pictures which I had seen. 

After spending a lot of time polishing 
and etching and looking, the question 
came up as to how much of the difference 
in appearance came from the difference in 
etching and how much came from the dif- 
ference in the material. If the same piece 


of material could be given a multitude of 
appearances by manipulating the etching 
perhaps some of these appearances might 
look so near like the appearance of other 
pieces of different composition that con- 
fusion would result. And just here | 
would say that I found that it was not an 
easy matter for me to examine a piece 
and then carry that picture in my mind 
while I repolished the piece to a new sur- 
face and re-etched that surface. I can al- 
ways see the piece that is before my eyes 
much plainer that I can see the one that 
is in my mind. It seemed reasonable to 
try to get the camera to hold fast the 
sight which the microscope revealed and 
I tried it 

Crying to answer the question as to 
whether more or less etching changed the 
haracteristic appearance of a specimen, I 
started with a specimen which is supposed 
to contain about 0.35 per cent. of carbon. 
\n examination, before etching, with a 
medium powered lens, disclosed some 
spots and numerous scratches which my 
irt of polishing had not been able to re- 
move. With a very diluted acid for the 
bath the piece was given an immersion of 
about two seconds. This did not dull the 
luster and the immersion was repeated, 
with the result that some faint lines ap- 
peared as seen in the half-tone, Fig. 1. 
The microscope still showed numbers of 
the scratches, but the camera is merciful 
enough to conceal most of them 

A further etching brought out more 
marks, as seen in Fig. 3, and still more 
brought out the appearance seen in Fig 
2. The process showed up very much like 
developing a plate in photography. First 
came the» high lights and gradually the 
details began to appear. Some of my 
first efforts at developing the specimens 
had resulted in overdevelopment. After 
that I did some underdevelopment 

Besides the difference of appearance 
which comes from the difference in the 
etching is the difference which comes 
from the power used in the magnifying 
In Fig. 4 the low-power lens was used. 
In Fig. 5 the medium-power lens was 
used, and in Fig. 6 the high-power lens 
was used. An examination of Fig. 4 
will show that quite a difference could be 




















FIG. 3 


FIG. 4 FIG. § 
PHOTOMICROGRAPHS TAKEN BY A MACHINIST 


FIG. 6 
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made in the appearance of Fig. 5 by taking A Regenerative Reverse Planer ley near the balance wheel. The starting, 
different parts of Fig. 4, and still more stopping and reversing Ol the planer are 
difference in the appearance of Fig. 6 By I. W. Carrel accomplished by the large hand wheel 
Chis is because the marking of Fig. 4 1s : , shown in front of the head on the right- ’ 
not uniform over the entire surface and hand housing 
Fig. 5 only shows a part of Fig. 4, while \ regenerative, spring-balanced platen \side from these noteworthy details, 
Fig. 6 only shows a part of Fig. 5 planer, built by Joshua Buckton & Co., the special feature of the machine is the 
Repeated trials showed that it did not Ltd., Leeds, England, is shown by use of recoil springs for absorbing the 
make any difference how the etching was the acompanying half-tone illustration. kinetic energy of the platen prior to the 
done ; if it was not overdone, the piece Its size is 48x48 inches by 10 feet, and is instant of reversal, and restoring this 
would show the same characteristic shown with two heads on the cross rail energy during the period of acceleration 
marking nd one on the front housing. It is motor of th platen after reversal. Two recoil 
lo show how easy it is to go wrong ariven with the motor located on top of springs are pt wided, one of which shows 
‘ } following the pt s of a vided with a balance wheel plainly in the illustration; the other is at 

















\N ENGLISH REGENERATIVE SPRING BALANCED PLANE] 

ientist, I will tell my experience in taking 1, its armature shaft and connected with the other end of the bed. They are ar- 
he photographs. My book said that it a gear box that gives three cutting speeds, nged on two long screws, one on either 
was hard to judge of the time for correct which are, 20, 40 and 60 feet per min side of the platen’s rack These screws 
exposure. It might vary from minute to te, respectively lhe transmission from pass the entire length of the bed, and by 
/ 20 minutes. That rather scared me, for my the gear box to the planer is by means means of their adjustable nuts, control 
experience has been that I am apt to” 0! the belt shown near the left-hand the length and position of the stroke of 
ver-time. I exposed for 5 seconds and housing The reverse is constant at 180 the platen. This length of stroke can be 
now think that 2 seconds would have been teet per minute and is driven from the adjusted down to 12 inches. To change 
more nearly right large pulley and wide belt near the right- the length or position of the platen stroke 
- — hand housing. The cross-rail raising and nothing else 1s required to be done but 
lhe United States warship “Michigan lowering mechanism is driven by the to turn the screws, and bring the nuts that 
is the oldest iron ship in the world, a -maller belt at the right-hand side of the control the reverse imto proper position. 
cording to a paper presented before the —m: chine. coming from the countershaft Onc of these is shown in the illustration 

Societv of Naval Architects and Marine which is behind the arch, and which in the screw beside the recoil spring. 
Engineers in recent convention turn is driven by a belt from a small pul- While the return stroke of the machine 
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takes place at the high speed of 180 feet 
per minute, the cutting stroke can be 
varied through the changed gearing, as 
has Although the limits 
of the range of speed, which gives the 
slowest cutting speed of 20 feet per min- 


been indicated. 


ute and a corresponding return speed at 
the rate of 180 feet per minute, and in the 
ratio of 9 to I, yet no adjustments 


are required between the highest and the 
slowest speeds, and there is no difference 
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minute, and the return 180 feet per min 
ute. 
in use, taking cuts % inch wide and 1/16 


In curve A two cutting tools were 


In curve B two tools were i 
1/16 
the planer was 


inch deep 
use, taking cuts 


14 inch wide and 


inch deep. In curve C 


running light without any cutting teols 


in use. Turning to curve 4 it is seen 
that the horsepower required for the cut 
stroke is greater than that which is 


the 


ting 


at the peak of curve of re 


-} . 


required 


Curve A 





— —-- - - —————_———  — - _ — Bw 
epee a ] 
~—- wW 2 
a 0 
Curve B 
Light 4 
a 20 
(| 
- - ' l 
| 
| be 
: 
| > 
- | 10 5 
a ae ‘ — 9 

ee Curve C 

Tr 
FIG. 2 RVES SHOWING HORSEPOWER CONSUMPTION OF REGENERATIVE PLANE 

‘- 

»y ; , , ; , 

a in the accuracy of the line of reversal versal. This is a remarkable showing, 
f Changes can be made in the length of and especially so to anyone who has 
' : ; 

- stroke when the planer is in operation watched the swing of ammeter needles of 
- The work shown on the platen in the instruments in circuit with a motor driv- 
- illustration is a steel ingot 22 inches wide ing an ordinary type of planer. In curve 

N r . - 

- by 8 feet 2 inches long and weighing 3 F it will be noticed that the peak of the 
at tons. The curves shown in Fig. 2 were curve of reversal is practically identical 

mm developed by a Kelvin recording ammeter with the peak of the curve of reversal in 
a. in circuit with the 20-horsepower motor curve 4. At the same time the peak of 


driving the machine. For each of the 


curves the cutting speed is 40 feet per 





the cutting curve is slightly lower than 


the peak of the reversing curve. This 


the 
amount of power required by the cut and 


latter condition is dependent upon 


by nothing else 


lurning to curve C we again see that 
the peak of the curve reversal is at pra 
tically the same point as in the cases of 
curves 4 and B. Of course, the cutting 
curve is much lower, as the planer wa 
running light 
lhe remarkably slight variation from 
mstant average in the case of curves 
nd | worthy if considerabl study ; 
the problem of properly controlling 
the platen and its forces in a planer using 
ugh pt i steel tools Is a very re il one, 
is it is now presented to planer manu 
cturers. Ihe saving in power consump 


item that should not | 


Drawing Dies of Air Hardening 


Steel 
By A. H. STee! 
Our production of ferrules was about 
million a month, and it kept one tool 
inaker busy repairing and making draw 
ing dies. The ferrules were blanked trom 


Che first 
blanking 


steel, good, bad and otherwise 


operation consisted of and 


partially drawing, next redrawing to a 


finished size, then trimming and piercing 


the blanking dies stood up as well as 
could be expected considering the stock, 
hut the drawing dies brought the cuss 
words and the gray hairs, when we 
looked at the cost sheets; they would run 
from three to four thousand, then com 


mence peening or cutting and have to be 


ken out and polished up 
We had been having excellent results 
with air-hardening steel for burnishing 


ols so I made a drawing die of it; it 


an 92,000 without cuttme and then brok 
i halt lor the next ne | bored a hoop 
machinery ste Out inch thicl 
nd rT Mabie size ft thie Kk plate, 
icing t ur-| en) die to t 
p \fter | rae. Q he di | st t 
machin st p on the die, g 
o t vy it would stand, tl 
1) ened di thi nie 
00.00 t 1 repeat | 
If VeT tw | I 1 \W W rn 
ing e limi 0.010 inch 
We n ! drawing dies 
wav now ur blanking and trim 
ming die u ‘ gh to stand th 
tress witho rime to “ordinance 
construction.” les cost but little more 
to make and have more than double the 
life of a carbon-steel di We are now 
able to look at the cost sheets on ferrules 
with a serene countenance 


[here once was a cranky machinist 
Whose tactics were always the minist, 
But as is always the way, 

When it came to pay-day, 

His envelop, too, was the linist 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 
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WE PAY FOR USEFUL 


Experiences of a Grinding 
Machine Demonstrator 


A Boring Tool for the Milling 
Machine 














The drawings illustrate a stiff boring \bout a year ago I began to demon- 
tool for the milling machine. This tool strate a line of grinding machinery in the 
. 
| , 
= PAW" 
ert fT 
\ pat 
| 
FIG. I. BORING TOOL FOR THE MILLING MACHINE 

will be found a very valuable addition to East and middle West. Some of my ex 
the tool-room equipment where accurate periences may be of interest to others 
work is required. The construction 1s With all grinding machinery, it is im- 
shown clearly in the assembly and detail portant that the countershaft should run 


drawings and no explanation is required. at nearly the correct speed. Where our 

















IDEAS 





per minute, I have frequently found the 
countershaft running as slow as 600 revo- 
lutions per minute. Usually this is be- 
cause the millwright or superintendent, or 


of the work, did not 
speed, and did not 
trouble count it. 

a company had one ma- 
They wrote 


whoever had charge 
know the 
take the 
In one 
chine 


line-shaft 
to 
case 
bought another. 
that t new machine was not working 
very well. When I got there I immedi- 
ately tried the counterspeed and found it 


and 
} 


n¢ 


running about 11 per cent. too slow. The 
foreman couldn't account for it. He 
said he had counted the revolutions of 
the line shaft, and used the same size 
pulley as for the old machine. 

This floor was served by two line 


shafts, each driven by its own motor. The 
shafts ran at different speeds and the fore- 
man had 

In another instance two machines were 
used, and the driving pulleys on the line 


shaft 


‘ounted the wrong line. 


( 


by side, but one was tw 


were side 


mches larger than the other and neither 


was large enough to give the proper 
speed. The assistant superintendent wh: 
had charge, remarked that the pulleys 


were up when he first came there, but 
that he had not noticed the difference 


1? 








Indianapolis, Ind J. F. Morcar blueprints call for 700 to 720 revolutions 
sts 
1 
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half.” 

As these machines grind dry, it is es- 
sential that an exhaust system be used 
to carry off the dust. I found at one 
place a fair-sized exhaust fan, apparently 
running at proper speeds, but there 


seemed to be very little suction through 
the inlet Outside the building I 
found a 5-inch diameter outlet, led into 


pipe 


a barrel through a piece of heavy burlap. 
The burlap was swelled up like a balloon, 
inch and a half 
hole in the side of the barrel. 

Boston, Mass W. CHapin. 


Double Jaw Lathe Chuck 


while there was a single 


Many of the standard lathe chucks on 
the market present the disadvantage of 


When asked how long he had been 
there, he replied, “About a year and a 














FIG. I. THE CHUCK IN THE LATHE 























FIG. 2. THE CHUCK TAKEN A\PAI 


gripping surface, and 


] 


me roads 


having a very shor 


when used for often give poor 


results, due to the fact that the revolvi 


rod being insufficiently supported at the 


} 


end is constantly tossed about 


I take pleasure in presenting to the 


readers of the AMERICAN MACHINIS1 
drawings and photographs of the Seng 
chuck, designed, and in use at the plant 
of the Seng Company, Chicago This 


1 1°17 
h id drill 


built to 


inch 


chuck was especially 


rods from % to % diameter, from 


which are made punches for blanking dies 


i 
without turning down the body of the 


punch, 

The chuck is shown in Figs. 1, 2 and 3 
It is very simple in its construction and 
of bessemer 


operation. The body is made 


from a 3-inch 


bar 


mav be cut 


steel and 
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centered and taper-fitted to the lathe in 


which it is to be used. It is then put 
into this lathe and finished completely. 
The cones should be ground to make 


them perfectly smooth. The nut is made 


from 4-inch mild steel. It is case-hard- 
ened and may be turned with a spanner 
wrench, holes being provided, as shown. 
Collets of the required sizes are made 
and hardened; they have 


tool steel 


very little draw and will, therefore, not 


of 


permit of large variation of sizes in rods. 
Great care should be taken in tempering 
these collets, making the center between 
the as possible; they 
easily broken otherwise. Slots should be 
cut with a very thin saw (about 1/32 inch 
will do), then the jaws spread slightly be- 
to allow bars to enter 


jaws as soft are 


fore hardening 
easily. 

[ think the drawings and photographs 
illustrate the principle fully, the cones of 
the collet acting or bearing against those 


in the chuck draw the former in, giving 
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Laper to Fit Lathe 


FIG. 3 
This chuck is in- 
expensive and can be made in almost any 


an even, double grip. 


shop with ordinary tools. 
Chicago, II] Artuur F. Kunze. 





The Effect of a Blow 


rhe mechanical engineering department 
at the We 


inaugurated a 


Polytechnic Institute 


ircester 


has plan to provide 


new 


speakers for the season's meetings of its 


mechanical engineering society Since 
these meetings are public, and I happened 
in Worcester the time of the first one, 
and came away with clearer ideas than | 
} T 


ought with me, I need no apology for 
writing down what I got out of it. Pro- 
Bird, the head of the 
was the speaker, and his subject was “The 
l-ffect of a Blow.’ 


department, 


tessor 


DISTINCTION BETWEEN WEIGHT AND MAss 


He first illustrated the distinction be- 
tween weight and mass by means of a 
heavy ball suspended by fine wire. In 


Fae — 


14 Thds, per Inch 


CHUCK 
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order to feel its weight he had only to lift 
on the wire; to feel its mass he pushed 
it to one side (the wire was long enough 
so that its path was practically horizontal 
for an inch or 
could pull the 
small rubber band, if he took time enough, 


He showed how he 
to 


two). 


weight one side with a 


with only a trifle stretch, while by a quick 
pull he stretched the band to the breaking 
point without perceptibly stirring the 
weight; all of this helped me to get a 


more realistic impression of the relation 
than before. 
Professor Bird also confirmed my use of 


, 


M = —,, which C. P. H. B. took excep- 


tion to at page 211, on the score that I 


should have used By the way, I 


have searched diligently for C. P. H. B.’s 
justification in using this expression, but 
have only found it referred to by Weis- 
the edition of 1870, where he 
as exclusively German usage 


bach in 
refers to it 











Hard 
ved Nut 


Case 
DETAILS 


and deplore that at that date it was still 


used by some engineers. 


The speaker used his distinction be- 
tween weight and mass as an illustration 
of the difference between determination 
and pigheadedness. In lifting the weight 
nothing will stir short of a pull equal to 
its entire weig! In overcoming its in 
ertia, due to its mass, a force no matter 
how small if yplied long enough will 
move it any distance Thus determinatio 
applied t ny task where it will produc: 
iny impression will ultimately conquer 
while if it is applied to task on which 
it produces immedi impression 
be mes pig-ne ce lr ess 

Professor Bird also spoke of the strony 
nan who clai lt be able to hold 
hors t tug wat The first horses 
brought against him we city horses used 
to starting a load b yank and then let 
ting up keep the wagon from rolling 

1 their heels. The man could hold these 
horses, but had to give up the contest 
when someone brought up a canal horse 
that was used to setting his toes into the 
lirt and waiting f something to happen 








HAMMERS 


He then went on to discuss the different 
forms of hammers used by different work 
was not prejudiced 


from a scientific standpoint, but preferred 


men, saying that he 
to let workmen evolve their most satis 
factory forms and then try to find a scien 
tific reason for their use 

| 


To illustrate \ carpenter’s hammer 1s 


made with a handle short and compara 
tively thick as compared with a machin 
ist’s chipping hammer. A carpenter when 
he strikes a blow expects the nail or the 


chisel which he is striking to vield con 


siderably; this reduces the jar on his han 
and arm. On the other hand, a machinist 
does not expect his pounding to produce 
much travel of his cutting tool per stroke, 
and, therefore, he needs the elasticity of 
the handle to relieve his arm \ black 
smith’s hammer being used for work in 
which the give of the material is interme 
diate between these two has a handle in- 
The fact that 
all workmen wish a hammer made so that 


termediate between the two 


the center of gravity of the head travels in 
advance of the handle the speaker laid to 
the righting power which such a hammer 
would have as it descended, and which 
would help to make the hammer strike 
squarely. A man wielding a hammer wiil 
voluntarily cease pushing on it just be 
a blacksmith 


and wishes to do smooth work he will 


fore it strikes, and if he is 


drag back on it so that if its center of 
gravity is in advance of the handle it 
will strike more fairly 


Tue Pitre Driver 


Profe ssor Bird the n illustrated the € ff. cl 
of a blow by means of a pile-driver model, 


ly 


with which he drove spikes in a chestnut 


joist \ weight of 614 pounds falling 45 
i:ches drove a spike 1 inch. If the re 
sistance of the wood to the penetration of 
the nail had been constant then the fore 
of the blow would have been found by th 
formula 


Wh F d, 


where I!’ is the weight of the hammer, 


h its drop, d the distance the nail was 
driven and F the force of the blow in 
pounds. Figured on this basis the blow 


would have been 292.5 pounds, which 
probably is a fair average value since the 
resistance of the wood increases as the 
depth which it penetrates into the wood 
increases. 

Attempts have been made to arrive at 
the force of a blow by striking cubes or 
cylinders of soft metals, but in’ such ex 
periments the time element must be con 
sidered, since the flow of metals under a 
much less constant force may be as great 
as that produced by the blow. 

The difference in the shape of a hammer 
was also illustrated by two drops of equal 
weight, one a cube, the other long and 
narrow The long and narrow one pro 


duced a little greater effect than the cub 
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which was accounted for by the greater 
concentration of the weight immediately 
above the nail This effect is taken ac 
design of pile drivers, the 
little, if any, 


count of in th 
hammer being larger in 
diameter than the largest pile which it 1s 
intended to drive 

The effect of a b ry interp sed between 
the falling weight and the spike was illus 
trated by putting a cast-iron chunk, about 
10 inches long, on the spike It reduced 
the distance which the spike was driven 
} 


1y about two-thirds; the rest of the pos 


s‘ble effect was taken up by the inertia of 


the interposed block and the setting up of 
useless vibrations. 

In all it seems that what we really care 
about is not the force of the blow, but 
what it will do. A hammer of 
a given velocity, will 


given 
weight, traveling at 
do a given amount of work, useful or 
exerted will he 


otherwise The force 


ereater the greater the resistance to th: 
blow [hus a carpenter does not usua'ly 
exert nearly so much force on a nail head 
From 


as a machinist does o1 chisel 


this it does not follow that a carpenter is 
any less strong, but only that he makes 
more of a show 

Springtield, Mass ENTROPY 





A Built-up Thumb Nut 


Cast-brass thumb nuts are not always 


the simple thing make that they look 


be i. Spc cially 
Lo be 


many different shapes and sizes, owing to 


when they are required 


finished: the castings are of so 


the molder rapping the pattern to get it 
out of the sand. Jn machining some pre 


r te } ld dy thy hub: some 1186 1. twe 


A B 
a \ \ . D 





jawed chuck, others prefer a spring collet, 
but there are always a good many that are 
unsightly after they are machined. And 
cven if they were good after machining, 
they would require to be filed and the 
polisher would not be able to get the file 
Most I have seen have had 


sketches 


marks out 


— lish and deep scratches Che 
show a built-up nut. A is a punching of 
] 


sheet brass which is formed like B, giving 


the wings a quarter twist. C shows a hub 


nade from cold-rolled steel with the small 


diameter turned down and nurled straight 


It can be made in one operation on thi 


utomatic screw machine The nurled 


mart is forced into the hole in the centet 
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of the wings and being of harder material 
it will seat the nurled teeth going in. 
[his will hold against all side strain and 
a slight riveting on the top will keep it 
from coming off. D is the finished nut. 
Both metals being bright, no filing or 
required and a finished 


polishing will be 
Some may think 


ut will be turned out 

it weak, but it’s strong enough for a thumb 

nut providing the monkey wrench is kept 

off W. M. McKENZIE. 
New Rochelle, N. Y 





Oil Hole Jigs 


shows a connecting-rod 


The drawing 
box on which we used a sight-feed lubri 
cator which had to be set back from the 
edge of the box in order to clear the mov 








OIL HOLE JIG 


Cc 





ing parts and the oil hole had to be far 
enough from the center to escape the hole 
for the connecting rod. The sketch of the 
box shows two sets of holes, but as a 
matter of fact we used only one on each 
box; but they were right and left, so that 
it was necessary to have them in the jig 
both ways. The sketch shows the jig A 
in position to drill the holes for the pipe 
tap to suit the oil cup, and jig B is made 
to fit jig 4, it being provided with a stump 
to fit one hole and an eccentric bushing to 
ft the other hole and drill the oil hole 
proper. The proper way, it was found, 
was to drill the small hole first 


Bridgeport, Conn Isaac MorcGan 
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Mounting a Fan on a Grinder the valve blanks with three holes for the noted that t s no tongue on the bot 


| 
S ° end mill whi ( Wa I I ( utes t I | gz @ ne reason 
Spindle ; 
! I 1\ Ol I S all be }u ent l i) ] 1d 
en il] I ( t ‘ vit! £ ans 
While operating a grinding bottom d 60 
was troubled very much wit 
. Cc? p ort cente¢ O l I] 
] ct + 
HU ele Wd he jig 1 sed valve I 11 “ut tur t101 t sually being 
Phe line cut will O1Ve lu Ss — ] lattad . , ] +} 1-¢] ] ] j 
e” < ( she ] r i ¢ q 11 ' ; t 1 f excee 
is to how I got over this diffi , 
‘ \ \ ) © rt 1 \ ( rm) «Tf? 
t y} ot aoalwar ed Or <} 
OOK a piece I gaivani 1-1Tol g ing u | ' ‘ rhe yr block ; +9 ec | nd niece 
— : : I i | 
and laid it out as per drawing \fter ma oa , 17 ‘a , ’ ; : : 
I : ao : Swings tt hie i] ‘ ‘ ’ ; ( woe ‘ \ | while ’ cet 
drilling hole and tting line BCD] E se fl —e 
) K T ( x 
P Bridge ( | \N 
{ A } 
y, » en a e wl ving 
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? nN 3 \ l ed u ) crew 



































ne d o will | ( for 
4 FAN ON A GRINDER SPINDLI 
nachining dupl tions - . 
A Slip Stud for Jigs 
and /, I fixed it onto the machine spind 
and twisted each section until I had os ee 
i LI; 9 ke a jig tor drilling a 
sort of fan ; a ca , 
TI k j =! ! I t brake shoes, | hit upon 
1e work being ground was cams and i eee ’ 
' . id 2 A the te wing ice for holding, and very 
the table traveled in a line with the « B 
wheel so that I worked the machine f: ) 
position G. | 
The fan drew all the emery dust, et ' c 
from the wheel and blew it away at the . 
back of the machine. - > —~C D Li ; 
y , eo) T) 
New Haven, Cont Joun R. Jar u - 
BT f TT ft 
4 
‘. , UHI 
Jig for Valve Blanks J | 
- E 
I 1 Jig s I 
drill press ng s ‘ I e | a 
shed valve \ made ft ect ] 
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A Combination of Individual and 
Line Shaft Drive for a Thread 
Milling Machine 


[he accompanying sketch shows a com- 
bined individual line 
shaft drive which I applied to a 6x14-inch 
Pratt & Whitney thread-milling machine 
Che production demanded of the machine 


motor drive and 


required a 20-hour operation of this ma- 
hine to a 10-hour operation of the rest 
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The usual clutch shipper was put up to 
operate the clutch. 

During the daytime, the clutch shipper 
was thrown to allow theshaft to run free in 
the clutch sleeve and the small motor was 
shut down. At night the line-shaft con- 
nection was shifted to the loose pulley and 
the countershaft allowed to run free in- 
No trouble was 

wrong shifter. 
This happened but once. When it did 
happen one night, the motor belt simply 


side it in like manner. 


caused by throwing the 























of the factory. The plant was under-_ slipped off of the 3-inch pulley. 
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INDIVIDUAL 


MOTOR DRIVE FOR THREAD MILLER IN CONNECTION WITH 





REGU- 


LAR LINE SHAFT DRIVE 


equipped with thread millers which were 


being introduced. The department 
shafts 
power motor, generating power for about 
The 
juired the 


thread miller had practically no effect on 


just 


line were driven by a 35-horse- 


75 machines extra power re- 


during day to drive the 
+l, , . : 

he power consumption of the large motor, 
ut the consumption of the idle 


shafting and loose pulleys at night and 


power 


the wear and tear occasioned by their 20- 


ur operation were sufficient to render 


.dvisable the installation of a night drive 


ndependent f the main department 


ive 
lhe sketch shows how a Carlyle Joh 
n friction clutch was used for this pur- 
ose The countershaft for the miller 
vas I 11/16 inches in diameter, but it 


vas deemed inadvisable to use a smaller 


itch than 1 13/16 inch, so a piece of 


this size of shafting was turned down 


where the clutch 
An 18-inch split steel pulley 


I 11/16 inch except 
was located. 
was mounted on the clutch and belted to 
. 2-horsepower General Electric induction 
440 
tions per minute, with a 3-inch pulley. 


motor, volts, 60 cycles, 1800 revolu- 
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This method of drive is applicable to 
automatic screw machines and machines 
with complicated overhead works. With- 
out the line-shaft connection it is sug- 
gested as a means of applying individual 
motor drives to machines which must be 
started without shock, or require a con: 
siderable starting torque. 

In operation, the motor 
run continuously and starting and stop- 
ping are done entirely by means of the 
clutch. The average number of stops and 
starts per day on this machine was 175 in 
ten hours. Excessive wear on switches 
and motor due to careless starting of the 
motor was also largely eliminated. 

ARTHUR FREDERIC 


is allowed to 


Philadelphia, Penn 





Holding Driving Tires 





I inclose a sketch of a boring-mill clamp 
for holding “driver tires” while being 
bored to size. 

This clamp was designed especially for 
use in fitting driver tires on the contract 
or piecework basis. It is easily evident 
from inspection of the sketch that the 
necessary adjustments for removing and 
placing tires may be made in minimum 
time. 

When the tires have the same outside 
diameter the only adjustment required is 
the tightening of the “holding-down 
screws,” while a slight variation in the 
outside diameter will necessitate a small 
adjustment of the “truing-up” bolts also. 
This device has proved to be a great im- 
provement over the “link-and-blocking” 
method which is still in use in some shops. 


Cortlandt, N. Y. W. S. DrumMmonpb 
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Power Presses and Press Work 


Even among mechanical engineers not 
many realize the possibilities of cold work 
in bending, drawing and compressing duc 
tile metals to finished shapes and dimen 
sions by means of dies in power presses 
From both a commercial and a mechani 
cal viewpoint, utility articles, from a 
thimble to a bath-tub, are successfully 
made cold from sheet-metals by drawing 
or “striking up.” The extent to which 
metals may be successfully condensed by 
compression cold is remarkabl Prac 
tically the limit to this is only in the se 
curing of dies to stand the pressure, 

In much of this work the power press 
is indispensable. And in most of it the 
press is preferable to the drop, or other, 
hammer. In some hot work, such as forg 


ings, where considerable flow of metal 


1S 
required the hammer is perhaps prefer 
able. 

Mr. Longstreet, on page 95, Vol. 31, 
Part 2, gives an illustration of a simple 
and practical operation for shaping, sizing 
and truing malleable articles in which the 
danger of fracture is practically mil. But 
in a reverse operation, that of stretching 
and enlarging the articles, a thing often 
desirable, tl danger of rupture 1s ever 


present. In good malleables, however, and 


where the cross-sections are practically 
uniform, as in a bar or ring, it 1s practic 
able to stretch the metal 15 per cent., or 
more, cold 

In the operation described by Mr. Long 
street he attributes the new conformation 
of the article treated to the flow of the 
metal, “all of which” he says, “goes to 





FIG. I WHEEL WITH SPOKES INSERTED 


READY TO PRESS 


thicken and lengthen the walls of the ar- 
ticle.” Doubtless in this instance this is 
largely true. But had the articles been 
measured before and after the operation it 
would probably have been found that the 
metal had been more or less condensed in 
the operation. 

Several years ago I conceived and pat- 
ented the idea of securing the spokes in 
metal wheels by compressing cold, the 
hubs being malleable. At first I had no 
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doubt the thing « d be done in a hy 
draulic press, but failed to find one suf 
ficiently powerful, and had to design and 
make a back-geared toggle-joint movement 
press which did the work fairly well. But 
the trade demanded heavier work and | 
designed and built a heavier press on 
practically the same plan as the first 
with a resistance capacity of ten thousand 
tons and this machine met all the r 
quirements 

lo give some idea of the pressure ri 


quired in such work I take 
' 


= | a 


FIG. 2 HUB BETWEEN THE STEEL DIES 





























SECTION THROUGH SPOKES BEFOR}! AND 


a 7-inch diameter 16-spoked malleable hub, 
with a 3-inch axle-hole, which has suit- 
able mortises to receive 7/16 inch by 7%- 
inch soft-steel oval spokes 


I 5/16 inches in thickness, and flat 34 of an 


| he hub is 


inch out (measuring from the axle-open- 
ing), the remaining 134 inches being cor- 
rugated to conform as nearly as may be 
to the shape of the spokes 

The dies, top and bottom, are made to 
embrace the entire faces of the hubs, with 
a small margin both inside and out, and 
made to exactly fit the hub faces. Thus 
it is seen that the thing to be acted upon 
by the dies is practically a solid ring, pre 
senting a surface ot 31'4 square inches. 

In this work it is necessary to com 
press the hub inch, or 20 per cent., at 
its maximum, and nearly 100 per cent. at 
its minimum thickness 

By reference to the drawing, Fig. 4, it 
will be seen that there is a_ perceptibk 
flow of metal at the outer ends O of the 
spoke-bosses, very little at the inner ends 
S, and practically none at the middle N 

I have no means for 
uring or indicating the pressure required 
But multiplying the 31! 


accurate ly meas 


in this work 
square inches by the constant 90,000 


pounds, which is the resisting strength of 


7 
t 1rol vi $17 t nis 1s 
t I to do the work, as the 1 
$1 nce increases as the « ipression pt! 
esses. Figuring from rved straining 
Tect Tt vork 1 the 
I ing lt hat s¢ 
p of 
i d \\ \ eq S p 
( t i¢ ] t HOOD ns 
10 f ~ 
educe iew of 
les ( \ ixle, ¢ 
OX, cin opening 4 t cent 
ing the rrugated outer portion C, and 
e web D [his lat \ the in 
portant purpose ¢ hol eg all parts ot 
the hub in shape, and { proper re 
lation, while being pressed. Otherwise it 
would be distorted by the flow of the 
metal. It also gives strength and support 
to the spoke-bosses C when in use 


lig » is a reduced vertical sectional 
view of the hub and of the tempered steel 
dies H and | 

Fig. 3 is a view of a cross-section at 
rx, Fig. 1, and a longitudinal section of 
the same, before being pressed. It shows 


portions ( f the web D ot the spoke E al d 


if the spoke boss ( 
Fig. 4 is imilar view of the sam 
fter being pressed 
Ouine I. R. Lirru 


Handy Shaper Tool 


[he sketch shows a long-nose shaper 


tool which I have found very handy for 


lie work 1 ps Ww e they have no 
slotters lers. As the sketch show 
itis n Id square stock 

I he w vhicl ip 1 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 
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W 
Quill Pen Making 


‘ 
The article “Modern Methods of Mak- 
ing Steel Pens” on page 595, Vol. 31, Part 
2, reminds me of a quill pen die bought 
many years ago, | believe, by my 
for my mother. 
Quill pens are still used in conserva- 


tive England, especially by lawyers, and 


PAY 


father 


Macuinist. He has lent it to me for this 
article and I reproduce it together with 
the one used by my mother. 

Fig. 1 shows the pen knife B (this is 
the origin of our word “penknife” for 
a small pocket knife), extended. The lit- 
tle button on the side at A is fastened to 
which the blade is 
an enlarged opening at 
a stop and lock 


secured. 


a spring to 
rhe 


each end 


slot C has 


which acts as 





rit I 





PEN CUTTER WITH DIE RAISED 
INSERTION OF THE QUILL 


FIG. 2. FOR 











G 
I G 
\ “ 7 
| : | F 
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Section th 1 X-¥ 
Fit 4. DETAIL OF FEMALE CUTTING DIE 


can be bought either in the shape of uncut 


LOOSE quills or as finished pens. Che 
average quill pen user as a rule prefers 
to cut his own pens. For those accus- 
tomed to use a knife it is not, with a little 
practice, a difficult job to make a fairly 
good quill pen, but as the average woman 
cann handle a knife it was probably 
on their account that the quill pen dies 
were first made 

When in England recently I saw an- 
other pen cutter which I bought as a 
souvenir for a friend who has written 


quite a lot on die work for the AMERICAN 


PEN CUTTER WITH 


KNIFE EXTENDED 


SHOWING 


Fi¢ 3 


for the button A. When 4 is in one of 
these openings the blade is concealed and 
when in the other it is exposed, the blade 
sliding in a rectangular hole in the handle. 
The 
better for cutting quill than the straight 


curved blade shown in Fig. 1 is 


blade shown in Fig. 3. 

[he die is mounted at the opposite end 
from the blade under the hinged plate F 
which is shown open in Fig. 2. The fe- 
male shear G is at the top. This shear not 
only shapes the point but slits it. The 
slitting blade is shown at J, Fig. 3, and 
in the line cut, Fig. 4, also at J. It is 


secured to the die plate G by a screw and 
is adjusted between the sides of the female 


die by the two adjusting screws J. The 


FOR THESE 





ALSO 


quill M, Fig. 5, is first prepared by cutting 
a chip off the side of the tip, as shown at 
N. It is then inserted in the die (through 
the opening H, Figs. 1 and 3,) as shown 
in Fig. 6, the cut portion N of the tip be- 
ing upward. The hinged lever F carrying 
female die G is then depressed shear- 
ing the point of the pen first and then 
slitting the end, a click being heard as the 
slitting is accomplished. The pen is then 


the 





ee SSS, 
M 
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FIG 5 THE PLAIN ANID PREPARED QUILLS 





CUTTING DIES 


THE 


user likes a sharp- 
finished but if a 
point of the pen is 


drawn out. If the 
pointed pen the job is 
stub is required the 
inserted at D, Fig. 1, and the button E is 
depressed. The button E with 
a small spring-end shear which clips the 
It is shown more 


connects 


sharp point off the pen. 
clearly in Fig. 7. By repeated clipping the 
point can be made as broad as desired. 
3 shows the cutter I bought in Eng- 

I was told by the storekeeper that 
: The one shown 
in Fig. 1 is that used by my mother. The 
die has, I suppose, never been sharpened 
and yet it will shear ordinary paper giv- 
ing a sharp, clean cut. 

New York. E 


Fig 
land 


it was about 75 years old 


A. DIxie. 
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Present Practice in Drafting-room 


Conventions 





Articles of the type of that of Mr. Reid, 


740, are of value 


at page much greater 
than appears on the surface, if instead of 
playing “follow my leader,” and _ blindly 
falling in with the majority we look into 
them a little and see what has influenced 
the decision of that majority. 
some need of uniformity in many of the 
things about Mr. Reid inquired, 


especially in the case of shops which send 


There is 


which 


out or take in work. In a shop where 
work is done to outside drawings, drafts 
men and foremen are apt to become 


hypercritical, mainly on the ground that if 


they do not criticize these outside draw 


ings first the superintendent is likely 


criticize them. All comparisons being odi 


ous, it is to their advantage to direct the 
odium where it will do them the least 
harm. If, however, a man will be really 
fair minded and spend only a trifle of 
time he can read almost any drawing with 
certainty. 

Such questions as the style of center 


lines, whether or not red ink is used for 


dimensions, etc., really have a_ negligible 


effect on the intrinsic value of a drawing 
In the same 


class belong the questions re- 


( tracing cloth to 


lating to the side of 


use, whether or not to use shade lines, 


what style of lettering, border lines and 
sizes of sheets, etc. On the other hand, 
some of these things together with the 


if tracing cloth and bond 


relative value 
paper are matters of expense, and an ap- 
parent saving can be made by the use of 
Often, however, the individual 
temperament will be such as to make it 
more expensive to use the cheaper paper, 
or the cheaper method. The few cents’ 
cost of tracing cloth may be but a very 


judgment. 
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ways are suggested, none of which can 
be considered beyond improvement 
Cross-HATCHING 
The use of standard symbolic lines 


seems to have a trifle the best of the vot 
ing, though | doubt if all of the users of 
these sections are willing to depend en- 
tirely on them for denoting the material 
wanted. If there is a real standard, and 
if large cards or 
those standards are could be supplied to 
hang in the shops then there would be a 


charts showing what 


decided advantage in agreeing to use the 
standards; of course, provided the work 


was of such a nature that sections could 


be freely used without undue effort on 
the draftsman’s part. 
REPRESENTATION OF ScREW THREADS 


rhank goodness 94 firms use the stand 


ard conventional thread, which indicates 








FIG. 7. THE POINT CLIPPER 


thread is right- or left-hand 


should us¢ 


whether the 
Why 
method, shown in Fig. 
know In an, 


the lazy 
Fig. 10, I do 
drawing, or 
lead to 
specially 


anyone man s 


QO or 


not assembly 


anywhere else, it is apt to con 


fusion, unless workmen are 


trained to follow it. The conventional 
method is understood the world over, is 
not at all difficult to draw, and dispels 
every doubt as to what is wanted, par- 


ticularly if in case the thread wanted is 
U. S. S., it is marked so. [| think that a 
thread should be marked on a detail draw- 
S. S., or U. S. S. and pitch, 

The second indicates the 


ing either U 


or pitch alone 





total cost of a 


who is com- 


small percentage of the 
drawing, and the draftsman 
pelled to use bond paper against his pref- 
time that 
with 


may easily use up will 


dollars as 


would obtain if he 


erence 


run into compared the 


results he was allowed 
to use his own judgment. 
there are a number of 


do affect the usability of 


Again, these 
that 
For example, the varying ways 
Eight different 


questions 
drawings 
that 


finish is indicated 


READY FOR 


QUILL IN POSITION IN THE DII 


standard form of thread, but a_ special 
1 the last indicating V-thread 
Acme thread is wanted, 


or V, it should 


pitch an 
Of course if an 
or any other than U. S. S 


be completely specified 
EET AND INCHES 
It is not stated that the people who use 
If they do and can 
else to do the 
to draftsmen. If 


2’-4” also use 2’-0” 
persuade everybody same 


it will be a great be 


109 


comes along and sits 


they use 2’ and a fly 
down just right, leaving it 2”, there are 
cases where it might cause confusion; 


especially those cases where the head 


draftsman thinks that every inquiry 1s a 


criticism 


F MATERIAL 


BILL ¢ 


speaking, it should make no 
whether there is a bill 


Strictly 
marked difference 
of material on each drawing or not, so 
long as there is a list somewhere avail- 
able I like a separate blueprinted sheet 
giving the names and pattern numbers of 
all detailed parts, together with the ma- 
terial, number wanted, and number of 
drawing on which the detail drawing may 
be found. It is also convenient to have 
on these lists the size and length of bar 
stock for all steel parts, so that the neces- 
gotten in without 


The 


ary stock can all be 


looking up the drawings same ap- 


plies to all stock parts such as bolts, nuts, 
etc. On detail drawings near each piece 
I like to have all of the above intorma 
tior What sense there is in grouping 
all of it in one corner of a sheet, when 
it can so easily be used to fill in the spaces 
between drawings I do not see. It cer 
tainly is no easier to do nor easier to 
work from even if it does give a clearer 
appearing sheet. If the lettering is done 
with 1/16- to 3/32-inch letters the sheet 


will look neat. It is just as easy to make 
the small letters as the larger ones if one 
is used to it 

With this the 


who has to see to his supplies of material 
has only to handle the small bill of ma- 


arrangement foreman 


terial. The workman has to pay atten- 
tion only to one drawing with its at 
tendant notes. If the foreman wants to 


) 


cut up a drawing, or rather blueprint, s 


that each workman can have a part to 


work from, each part is complete in it- 


“UTTIN( 
self. I know this is rank heresy, but on 
the other hand, if some of the managers 


of some of the most uptodate shops knew 
what was going on under their noses they 
would be rather surprised 


CHANGES IN DRAWINGS 


Apparently the most vexing question of 
all is regarding changes in drawings. To 


sake of 


a needless 


make a new tracing for the 


changing one dimension seems 
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waste [To have two dimensions on the 
same drawing for the same thing is apt 
to be disastrous, either through stupidity 
or thoughtlessness; even if it is indicated 


that only one shoul followed 


lo change a tracing without preserving 
burning one’s 


ome sort of a print 


bridges behind. The ordinary blueprint is 


poorly adapted to use as a record, as it 
cannot be used to make other prints, ex 
cept by photographing. Moreover, if 

repair job comes in needing the use of th 
old print it is easy for it to stay in the 
shop, and not only be lost, but to pop up 


at an inopportune moment and be used to 
that later be 
any system, 
that all 
prints should be accounted for, otherwise 


make some parts by must 


crapped It is necessary to 


though usually neglected, blue- 


they will be coming out of hiding places 

equally undesirable times. If a tracing 
s used to print a negative from on some 
of the bromide papers, then it can safely 
be altered, all blueprints in the shop called 
prints for repair jobs made 


in and new 


from the negative. 


PERSONAL PREFERENCES 


So much for the essentials, now for 
some of the personal preferences: The 
old question of the glossy vs. the dull 


cloth seems to be set- 
tling itself with a vote of 66 to 32 in favor 
of the dull side | this to be a 


matter in which the whim of the drafts 


side of the tracing 


helieve 


man plays more part than anything else 
Che most plausible reasons in favor of the 


dull side seem to relate to the checking 
of drawings, since no _ clearly visible 
check mark can be placed on a drawing 
made on the glossy side that can be readily 
erased (he use of bond paper, which 
was on the increase 15 vears ago, has 
now dropped back, probably due to the 
dvent of the electric blueprint machines 
They require six to eight times as long 


to print through a substantial bond paper as 
[his costs both 
In sun printing it 


through a tracing cloth 


for current and time 


merely costs a few extra printing frames 


lifteen years ago mechanical lettering 


would have polled a larger vote, and 


there would have been a large vote in 


favor of letting the individual draftsman 
design his own titles 
i title 


Lately it has been 
discovered that is not an ornament, 


but an index giving certain information 


drawing. A 
titles 
border lines to collars and cuffs, saying 


which is needed on every 


few years ago I compared and 


that for use where one would not wear the 


latter the formal title and border lines 
could as well be omitted, reserving them 
for drawings made to show; that is, such 
drawings might be taken out by sales 
men to use in working up trades or such 
as might be shown to directors, etc., of 
the company I still believe this to be 
correct philosophy, but I notice that by 
far the larger part of the shops use a 
border line and title 


Springfield, Mass ENTROPY 
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Blanking and Drawing Shells 


Referring to the articles on blanking 
shells at one stroke in a 
single-acting press by W. J. 
Murphy on page 346, and M. L. Marston 
clearly how 
arrangements can work 
W. J. M. get 


wrink- 


and drawing 
power 


on page 536, I cannot see 


either of these 


satisfactorily. How does 


over the difficulty of buckling or 


ling. which is bound to exist, unless the 
punch recess fits the tool post D (plus the 
thickness all the 


very tightly, and this could not be done 


around of metal used) 
when working on printed or similar work, 
as the printing, ete., would be drawn or 
Then again, suppose a shell 
“sticks up” in the punch C, what method 
has W. J. M. got for ejecting it? 

In the M. L. Marston, I note 
that he over the difficulties, 


S( raped off 


article by 


gets 


partly 
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BLANKING AND ONE STROKE 


but if the shell is drawn over the tool 
post or plug F, where does it go to in the 
Referring to the illustration 
536, there is no recess 
A for the shell to be 
A descends into 


Then 


punch A? 
shown on page 
shown in the punch 
drawn into, as the punch 
the die C and over the plug F. 
again, suppose the recess is in the punch 


A, as the shell is ejected from the bottom 


die, the recess shown at the top of the 
ring D and plug F would stop the shells 
from falling clear of the die, and each 


out instead 


am frequently 


shell would have to be lifted 
of sliding off the die As | 
making dies for this particular class of 
I think the sketch and description 
ld be helpful 


the 


work, 
herewith wou 

Referring to illustration inclosed, 
this is the general method of making dies 
Any other design 


but the 


for this kind of work 


can easily be made, following 
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same principle, A is the punch which is 
made by welding a steel ring onto iron. 
B is the shank which fits into the upper 
slide of the the into 
the drawn. JD is the 
which down the 
which 
is the 


press. C is recess 


which shells are 


ejector works up and 


recess C. E is a special spring 


gives motion to the ejector D. F 
made by securing 


bottom die which is 


or welding a steel ring onto an iron plate. 


G is the plug (which screws into the bot- 


tom die F) upon which the shells are 
formed. // is the steel-pressure ring 
which fits and slides up and down the 


plug G. TJ is the cast-iron plate which 


carries the pressure pins. J is a rubber 
K is a cast-iron washer. 


M is the spindle. 


or spring buffer 
L is 

The tools are preferably set up in an 
that, as the shells are 
ejected they fall by their own gravity into 


an adjusting nut. 


inclined press so 
the receiving box. Stamping, embossing, or 
recessing can also be done in the bottom 
of the shell by making the plug G and 
ejector O to whatever shape may be re- 
quired. Any further information I shall 
be pleased to give if required 
Wales. A. 


Swansea, W HITBY. 





Machining Ball Bearings 


| am interested in Ralph W. Davis’ arti 
cle “Saving Material in Turret Work,” on 
page helped to 
few dollars of other people’s money along 


gol, as | throw away a 


the same lines before getting down to 


business. If annular ball bearings are to 
be manufactured commercially of high 
carbon or special-alloy steel, as is the best 
it 1 to forget all one 


practice, it 1s necessary 


knows about automatic or: hand turret 
lathes, forming tools, multiple-cutting edge 
tools and all the other methods of cheaply 
working mild steel from the bar. 

Such methods can be made to work only 
by an expenditure for time, tools, and 
appliances which take the business out of 
the commercial class into that of the lab- 
oratory. If any ball-bearing manufacturers 
are meeting with moderate success using 
such machines and tools, they must be 
machining a quality of steel far from the 
best for the purpose. 

It is, of course, highly important to save 
all the material possible as the material 
should represent closely half the value of 
the finished product. The practice of the 
leading European makers of annular bear- 
ings and also of two American makers is 
to cut their bar stock up into disks in a 
heavy, rigid, cutting-off machine using a 


front and back tool; no cold saw can give 


the same results, as thousands have been 
fruitlessly spent in that direction. The 
disks are then taken to a simple lathe 
equipped with a universal chuck and a 


single trepanning tool which projects from 
its holder slightly half the 
thickness of the disk to be This tool 
is fed in half way, the disk reversed and 
then fed 


very over 


curt. 


in the other half, removing the 
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center intact, to be used for a smaller to know how it with a wheel Ip gs, | the x 
piec ning at 7500 it. per minute Incidentally tly t ! manner, allowing for d 
This operation can be quickly pet there are one or two points which may b nd det tion of the casting 
formed, and not the least factor control- of interest to someon machining and we obtain pt 
ing the time is the fact that a general Diamonds are usually mounted in t l\ 
smashup of the tool is not a seriously ex- holder which is in line with a radius of th \Ir. George speal t pulling 1 cast 
pensive matter. This method has been wheel. I have found this to be bad prac ings down 1/32 i it th ends when 
found economical even when the core re¢ tice as flats are caused by the high speed planing to get them reasonably straight, 
moved is too small to use for another and it is necessary to reset the diamond. whereas they would com ut 1/32 inch 
piece, as it is quicker than drilling and If the holder is set as shown in Fig. 4, hollow or low in the center when planed 
the tools used are much cheaper. The _ pointing below the center of wheel, a new. in their natural position; this would have 


rings produced by this trepanning opera the opposite effect to that desired, seeing 
tion are then finished in simple lathes < that if the castings were planed and were 
each lathe doing at most two operations 1/32 inch hollow in the center, then the 


b ends allowed to spring up the 1/32 inch 
ah pulled down when setting, making the de 
Hf fect 1/16 inch altogether, so that it ap 


< pears this should read packed up at both 
} 


[his practice, when contrasted with th¢ 





former up to the minute tools, was found 
to divide the average cost per piece by 


four with a very large saving in capital 











investment J | ends 1/32 inch. This would neutralize the 
New York A. L. Sparks _ defect of 1/32 inch already existing, prob 
‘ ably in the machine, the result being a 

f | )! casting reasonably straight 


Water Nozzles on Grinding ht In speaking of the natural position of a 


casting, it 1s assumed that Mr. George 


Machines means the position of the casting when 


lying, say on the rface slab and sup 





FIG. %. NOZZLE WITH WIND SHIELD ae 
. ° . ‘ orter t those wimnts on c} 
I read with much interest the two ar pol at U point n which it will 


ticles on the above subject by Messrs hnally rest 


* = R \ 1, +1} éseucr ¢ start 9 9 r 
Bath and Norton for the very good rea- Bi aes With the casting roughed out entirely so 
: : ES PE eee ia il 1 far 
son that I have been up against the soda- meneame <<. ie. Ul practi y no more physical deforma 
tion will tal np} s th ' ult of ‘ 


water nuisance for some time ) — we tae | 


We are running some of our wheels at fA So oe pth chinit . = d betor th nisl Ing planing 
7500 feet per minute and I find that at that é iB) it shoul tried surface slab for 
speed and with ordinary appliances noth 7 J detlecti aS castings 1S COI 
ing but force and plenty of it will place bill siderabl nd the amount may be ascer 
water at the desired point, and then, of tained in the following manner: First 


course, much of it finds its way to the ‘ 
floor. two extremes as in Fig. 1, which will caus« 


So I made the nozzle shown in Fig. 1 the cen ( e casting to drop if it is 


which gives wide, flat stream. Under edge can be obtained on the diamond by Ot pertectly rigid in itself. Strike a line 
working conditions, unless the water is revolving the holder in its socket with the surfac ge at the ends and 
flowing at high velocity (when it has no In truing up wide wheels the ordinary long t nter at the same hight, then 
shape at all) it flows as shown in sketch. supply of water is not suitable for keeping lift up tl ket Fig. 2 until the 


[he idea for the second attempt, Fig. the diamond co it is usually con- casting st touches the end supports, all 


2, was taken from a domestic kettle. The ducted through a pipe which is fastened to “e wel eing relieved. , Test wi n 
é — eal e he*ends |} s 

results with this were about equal to the the splash guard and does not follow the SUrlace-gage to see that the ends have n 

first. Fig. 3 shows the arrangement we diamond. lig. 4 also shows a way out of 0? sed any, then strike a second line 


this difficulty; a rubber tube B is con the cen In some cases with a ca 
~s 7 nected to the ordinary supply pipe and ‘9g 20 feet tong t two center lines will 
water is fed onto the wheel, through this, [ 025 1 part so that it may said 


immediately above the diamond, thus keep t the deflection 1s 0.125 in ifs 1s 


1 


f ing that important tool always in a stream my an apf “imation and white I goo 
| I“ N of water enough for a great many purposes it 1s 


Glasgow SWAN FIELD 


Accurate Planing to Avoid ' ; 
FIG, 1 FI : Unnecessary Scraping xX vw : n Y 
ACTION OF WATER ON WHEEL 9 MEASUREMENTS DESII ) HOW SPRING 
At page 0&3 = C. Ge rge ventures 
ire using now, which is fitted with few remarks on accurate planing and, as not good enough for precision work, for if 
ft screen A an old planer hand | may be able to help the castin 
Instead of the water being blown away him out Apparently his principal trouble tion repeated the result in many cases will 


from the work the wheel grinds in a_ is caused by deflection owing to the elas be different and vet each time the casting 


1 


ood of water which covers the face, and _ ticity of the castings handled. ‘Taking th is in a natural posit 


haves quite orderly. I have endeavored two castings, on f which has been ex lake for example a lathe bed 20 feet 
» sketch the streams of water as they ap posed outside in 1 yard to all kinds of long, which is not rigid enough to prevent 

pear in a general way, but it is difficult to weather, say, for six months and _ th deflection when supported at the centet 

get the exact shape ther fresh from the foundry a couple of the two extremiti Having performed 
I have not seen such a nozzle as Mr. days old, which has cooled down to th ill operations likely to cause any physical 


Bath describes but it would be interesting atmospheric temperature meanwhile, and deformation or change of structure, p 








112 
ceed as follows: First find approximately 
the amount of deflection, set up the bed 
on the surface slab, supporting it at the 


me points as it will rest on in its final 
fix the five pieces, Fig. 3, 
if possible, the faces ¢ 


slab, testing 


at hu ( d Tact 
being parallel to the surface 
with a dial indicator, or 


them tor accuracy 


with the straight- 
surface gage The 
bed is in alinement, 
lig. 4, at 


if this is not available, 
edge and next thing 1s 


to see that the which 


can be done by hnxing the pieces, 


right angeles to the base setting them in 
the same manner. If a right-angled sur 
face slab of sufficient dimensions is not 
available, the faces D can be set within 


AMERICAN MACHINIST 


a casting which is flexible may be planed 
nearly as true as the surface-slab on which 
it was set before planing; in 


caused by 


any case the 


troubles flexibility will be 


eliminated if the mecessary care is ex- 
ercised in setting it. 

In the bolting down of work on the 
planer Mr. George’s practice varies con 
siderably from my own experience. Cer- 


tainly many planer tables can be 


that 


sprung 
should 


not prevent the planer hand from securing 


by careless bolting down, but 


the work as rigidly as possible to the 
table. First stop the work so that it can 
not move in 


ut the bolts, then using as 


a lateral direction even with- 


few bolts as 
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A French Hydraulic Riveter 


These are hydraulic riveters of the self- 


contained type as the pump forms part 
of the machine itself and no accumu- 
lator is used. Figs. 1 and 2 give a good 
idea of the general appearance of these 


machines and show different methods of 


suspension according to the work for 
which they are to be used. 

The details of construction can be read 
ily followed by referring to Fig. 3, in 
which the 


formed at its outer end and containing the 


frame A carries a cylinder B, 























FIG. I, ELECTRO-HYDRAULI( 
very close limits with a straight-edge 
The bed should now be set on the planer 
table and supported in the same _ way, 
with any additional supports which may be 
necessary prevent deflection of the 
planer table when overhanging its own 


bed The pieces xed to the bed to be 
planed are now set in line from the tool 
box with the indicator or the taper gage 
_ — =] | 

5, slipped u arting or other 
quare-1 | wn. The readings 
heing 0.002 inch it will be seen that. by 
this means very good results may be ol 
tained. When set in this manner it will 


be found that even with a machine which 


has small defects in the way of alinement 





RIVETER FIG. 2. 


down tightly 
the work 
piece, care being taken 
close to the 


casting 


pull the 
without springing, making 


possible 
and 
table resemble one 
to have the bolts 
to extend the base of the packing pieces 


work and 


so as to touch the bolt and cover as much 


of the surface of the table as can be 
spared 

When bolting down, shims of the fold 
ing-wedge type, Fig. 6, should be used, so 
that if the dial indicator or taper gage 


show that the work is being sprung down, 


he bolt of the folding wedge can be 


tightened and the work raised to its nor 


mal position GEORGE BILHAM 


Woolwich, England 


ANOTHER 


SAME 


FORM OF THE RIVETER 


piston or ram ( The handle T 
the controller S for motor /, and on start- 


operates 


ing the motor the bevel pinion on the 
motor shaft drives the large bevel wheel 
N, which 
M, and forces it, together with the plunger 
J down into the hydraulic or pump cylin 
der K the 
conveyed through pipe L 


acts as a nut around the screw 


water or oil is 
to the 
D, through a cock on the inside controlled 
admitted to top 
forced downward to 
rivet between the dies sh wn, it 
the rod E, which 
a heavy spring, so that, 
this 


From here 


reservoir 
the 


by handle G, and is 


of ram C As it is 


drive the 
with it 


recoil 


carries 
is surrounded by 


as soon as the pressure is released, 











January 21, 1909. 


will carry the ram C back to its nor: 
position. 
When the controlling handle 7 1 


thrown down to start the motor it releases 
the brak: and also turns the shaft K 


on which is mounted the two adjustable 


cams O O, throwing them into position to 
engage the stop P on the plunger J/ As 
soon as the plunger, and with it the ram 
C, have been forced down to the prede 
termined distance, the roller P engages 
the lower cam and automatically throws 
the handle 7 back to normal position and 


applies the brak lo retuin the ram ( 


the controlling handle is raised, whic! 


D 
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Action Against’ Trade Mark 
Copying in Japan 



































FIG. 3. DETAILS OF THEI 


C 


again releases the brake and reverses tl 
motor, withdrawing the plunger J fron 
the pump cylinder A and allowing the 


water t yw back through L as e ram 


is drawn up by the spring surrounding 
The pressur it all times is shoWn o1 


gage vhil iS a suspensiot1 ke for 


the riveting frame, as seen in Fig. 1 \ 


yall-bearing thrust collar Y reduces the 


friction on the geared nut N. Thess 


riveters are made by A. Piat & Sons, 


Paris, France. 











nest nd encouraging frugal 
liligencs s Rescript, deep arm 
iching import, must be 

1 strictly adhered ‘ 
nly by | S en, but by ft whole 
nation. Or ting a glance upor ir in 
dustrial and mmercial circles, however, 
it will | n that with the enlargement 
of the sphere of our business tivities, 
ces attendant to competition have begun 
to make appearances \ tendency notice 
ible among merchants of attempting t 
eng! business excluding others, and 


among manufacturers of producing imi 
tated articles and adulterated goods, sacri 
ficing without scruple the interests of 


others to their own small and transitory 


gair ven the rights of inventions, 
rks and other industrial proper 
t 1, and cases of imitation 
| pl re ‘ brought ir 
not Such phet na are indeed very 
liscou the future of our dus 
T ] l nt NI ( ver, cas¢ rt un 
uthor ypropri f foreign trade 
1 ] 1 1 S etc ( ( 
] | 1 | t Cl 7 petiti T T 
‘ ] ( eceive 1 f I ig 
orl part It is true that nong 
i | et forth by foreiconer 
the vhicl not be sai be 


well founded trom the legal point of view; 
but any conduct on the part of our busi 
n men that may seem dishonest or 
fraudulent, will bring grave results not 
nly by discrediting our commerce and 
industry, but also by staining our national 
honor [he accompanying specimens are 

few examples of imitated trade-marks, 
from which an idea may be formed of the 
existing state of things. Of course appli 
cations for registration of such imitated 
trade-marks are subjected to strict exam 
ination, and anything considered by the 
uthorities as calculated to deceive the 
publi ire rejected But at this propitious 
occasion of the promulgation of the Im 
perial Rescript, it considered highly de 
sirable that our business men be persuaded 
to come into unison and warn one another 
to use only safe means in the pursuit of 
wealth and promotion of industry, always 
bearing in mind that the first principle of 
business is to acquire credit by honesty 


and diligen and thus to make an epoch 
of improved morality in the history of our 
commercial and industrial progress. With 


this object in view, it 1s requested that you 


will explai » all concerned and make 
them understand that the rights of inven 
tions, desigt nd trade-marks must be 
respected and that unfair mnpetition 
bring thing but injurious result t the 

1 t “i ! them against tl d 
pract t I ut deb 1 good ne 


tl rt p \ f tryin 

ly irrespective t pri 
It is al ed that 1 will instruct 
ll associat ious branche f 
trades to tal proper measures to stop d 
honest deali of the members of their 
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The Engineer and the Public 





Morris L 
thought 


Cooke injected a new line of 

the recent meeting of the 
American Mechanical 
neers by urging upon the members a sense 
of their responsibility to the public. The 
Hadley, 
of Yale University, in his address at the 
dedication of the Societies’ 
building in May of 1907 that: “There are 


ito 


Society of Engi- 


thought advanced by President 
Engineering 


three professions today which do not re 


gard themselves as. servants, but as 
inasters—the financier, the journalist and 
the politician. If the engineer and the 
lawyer accept positions as servants, simply 
putting their technical knowledge at the 


disposal of the merchant, journalist or 


politician who will pay the highest pric 
it, it is net simply a question of in 
feriority, but of dereliction of public 
lutv.’ was sen up and expanded 
No one who gives the matter thought 
vill be likely to contest the assertion 
that in the manifold activities of the 
ociety and of the profession the general 
public as such has been almost ignored 
Among the announced committees of the 
society not one has a title indicating a 
function broader than the conservation of 
t interest 1 engineering and of the 
gineering profession. Among the thous 
d and more papers listed in the last 


published index to the Transactions it is 


difficult to find a single title which indi- 


ates that the author wa 


s addressing any 
ne be yond his 


professional audience. In 


jut nong the lay public will show that 
while the society is given full credit for 
professional strength, absolutely no 
redit 1s given to it for interest in public 
tte 
Mr. Cooke suggested (and the sugges 
on was adopted by the society) the ap 


pointment of a Committee Relations 
Public, 


publicity to the 


on 
the which will seek to give 
fact that the 
Mechanical 


with 
American 


socrety rt 


Engineers stands 


ady to offer disinterested advice through 
officials, muni 


its council to Government 


ipal, State and national, similar to the 
relations now existing between the Fed 
Congress and the National Academy 
f Sciences; to establish such relations 
vith the lay press as will make its advice 
nd help sought when engineering mat 
ers are up for public discussion; to pro 
vide for courses of lectures for the gel 
eral public, to be given under the super 


the committee in 


eee I 
nulding Pw 
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tures of this kind were given during the 
recent meeting; one by Professor Bras- 

ir upon “Photographing the Stars,” 
and 


the other by Lieut. Frank P. Lahm, 
U. S. A., upon 
\s an instance in which the mechanical 


“Aéronautics.” 


engineer could have been of immense ser- 
vice to the public, an investigation of the 
fire risk in theaters, conducted by John R 
Freeman, a past president of the society, 
following upon the Iroquois theater fire 
at Chicago, is The 
was made at the expense of a public 


cited investigation 


spirited man “not for the purpose of fix 
ing the blame, but to help us find out 


how such fearful disasters can be pre 
vented.” Mr. Freeman’s report contains 
specific recommendations as to. theater 


construction and the prevention of fires in 
buildings of this class, which were so log- 
ical and relatively so simple that if they 
could have been made of general public 
knowledge theater owners and proprietors 
must almost inevitably have been forced 
hy public opinion to their observance, if 
not even impelled thereto of their own 
accord. And yet all the publicity that was 
given to this work was through the dis 
tribution of copies printed at private ex 
pense to theater proprietors and the of 
ficials of a few municipalities 

Just as members of the medical profes 
sion have learned to treat disease broadly 
to work together for prevention, suppres 
sion and eradication, rather than to potter 
spe cific cases and to 


individually with 


guard successful prescriptions and treat 


ment as professional secrets and private 
property, so the engineer must arise to a 
broad conception and collective treatment 
the great problems of engineering with 
which the 
Up to 


~ la 
IS repiets 


age 
a comparatively recent date, the 
engineet 


professional knowledge of an 


was his own property, and he felt that 
itt imparting any of this knowledge to 
another engineer he was doing himself 


decided injury Discussions between 


engineers were carried on mainly with 


the idea of doing each other harm rather 
The 


societies, 


number of 


tin 


than good. larg engi 


neering with fundamental 


object of the free exchange of engineet 


ing data between their members, shows 


how thoroughly engineers have learned 


that the general policy of giving freely of 
their knowledge to 
titioners 


their fellow prac- 
increases rather than diminishes 
their effectiveness 

In proposing the appointment of this 
Mr. Cooke sug 
gests only the extension of this codpera 


tion to include the public 


new standing committee 


There is good 
to believe that 


reason engineers have as 
much to gain from coéperation with the 
pubiie as they have 


undoubtedly gained 


from cooperation with each other. The 
time may come when the increasing num 
ber ot papers of interest alike to the en 
rineer and the layman will suggest the 


necessity for a Section on Public Matters 


lt 1s no longer possible for either a pro- 
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fession or a craft to corner informatio! 


and hold it for its own us¢ Broadly 
speaking, those who seek information in 
any field can obtain it, or at least enough 
to answer their immediate purposes. This 
danger would in itself constitute a suf 
ficient reason for the engineer to take the 
public into his confidence. For, after all, 
it is public opinion and not the dictum of 
the engineering fraternity which finally 
decides the large questions of engineering 
practice. Only by educating the public to 
understand and appreciate the work of 
the engineer can the public be made t 


demand the best that can be devised and 
executed by trained and skilful men 
The suggestion of Mr. Cooke and the 
action of the society are most timely and 
should bring about far-reaching beneficent 
results. Two of these results will be a 
widened field of work for the engineer 
due to increased public demands, and a 
truer appreciation of engineering work on 
the part of the public. The movement is, 
again, timely, for it is directly in line 
with the present trend toward a keener 
recognition of the responsibility of public 
service, that rests upon everyone; and 
engineers, as members of a great profes- 
sion, should accept this responsibility as 


soon as it 1s recognized 


The January Meeting of the 
A. S..M. E. 


The paper presented at the monthly 
meeting of the American Society of Me 
hanical Engineers held Tuesday evening 


January 12, was by Carl G. Barth, on the 


Che theory of belting has been of slow 
growth and, until the experiments by Wil 

ed Lewis ang J. Sellers Bancroft, made 
at the works of William Sellers & Co., 
and presented to the society in a paper 
read at its Chicago meeting of 1885, that 
theory was based upon a_ fundamental 
error—the assumption that the sum of the 
tensions in the two sides of a belt is 
‘onstant. While these experiments de 
molished this error, it still lingers in me 
chanical textbooks, and it has remained 
for Mr. Barth to construct a_ correct 
theory based on these and many other 
experiments 

The paper is a masterly piece of analysis 
ind one which has involved a fairly ap 
palling amownt of work. . Despite its 
mathematical character it was received in 
the most flattering manner. Mr. Barth 


aptivated his audience at the start and 


held its attention for over an hour while 
the discussion continued until after 11 


clock, and was in the highest degree 


complimentary. In his powers of mathe 

matical analysis combined with the 

perament and viewpoint f a practical 
nstructor, Mr. Barth is probab! 

cut e( 11 this ntt 
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New Publications 


PERSPECTIVE SKETCHIN FROM WORKING 
DRAWIN( By Frank E. Mathewson 
80 514x8 nch pages, with 28 full 
page plates Phe Taylor Holden 
( an Sp O I \I Price, $ 


This book is decidedly out of the ordi 
nary as a textbook tf drawing and com 
mendably so. Its author appreciated the 
fact that many pupils, who could readily 
make working drawings or sketches, could 
not easily recognize the similar forms 
when embodied in more or less compli 
cated working drawings He therefore 
developed a series of exercises and prob 
lems in perspective sketching from work 
ing drawings without the use of models, 
and this series is the basis of this book 
There is a very real advantage to anyone 
who possesses the power to translate work 
ing drawings into perspective sketches, for 
it thus gives him the ability to make clear 
the meaning of such drawings to persons 
who have difficulty in reading them. For 
the person himself it gives him the power 
to visualize the object from the mechanical 
drawing. Only a small amount of space 


is devoted to general principles and defini 


tions of perspective drawing; the student 
is then started t \ ol perspective 
drawings of tl n geometrical fig 
ures, develoy ther f yorking 
drawings Phi xercises ¢ lually wu 
crease in the an nt of detail 1¢ 
pli n until the student 1 nally led up 
to the making ot p pective drawings of 
highly organized machine pat see Plat 
28, which 1 f a tool block with tool 
post holding a diamond-point tool Phe 
book should find a wide field outside of 


student courses; for the man in the shop, 
and anyone who has to deal with the n 
terpretation of working drawings, will fin 


advantage to study its pages 


LOGARITHMS FOR BEGINNERS. By Charles 


N. Pickwort 48 5x7'4-inch pages 
« / 

D. Van Nostrand Company, New 

York City. Price, $1, net 


This little book treats of logarithms in 
more detail than is usually found in text 
books of algebra and trigonometry. It 1s 
intended to smooth out many of the diff 
culties met with by the beginner in grasp 
ing the fundamental principles of loga 


rithmic calculations Logarithms  ar¢ 


defined clearly, the underlying rules are 
stated plainly, and numerous exarnples are 
shown emploving logarithms and anti- 
logarithms. The section devoted to a dis 
cussion of negative characteristics is espe 
cially valuablk While the use of co 
legarithms, or logarithms of reciprocals, 
is mentioned, it is not made as prominent 


a feature as the subject seems to war 


rant As the process of addition is 
quicker and simpler for the average 
person tl shits n. the use of c 
logarithms rg, Ser nee ended as a fut 
+] t { t ~ < ) 
ions tabl em to be undul 


‘ there less than two 
ag \ i ure logarithms 
. tw | ] rithn | 
l ms e i ( as < le 
serve l i! g « iputations 
largely fi t t many person 
wl coul thes to advantage aré 
lacking in a thorough understanding of 
the principles involved and of the results 
that can be obtained lo such persons, 
as well as 1 students, the book 1s to be 
recommended 


The Worcester Mechanical and 


Electrical Exposition 


Official announcement is made of a me 
chanical and electrical exposition to be 
held in Mechanics’ hall and Washburn hall, 
Worcester, Mass., March 27 to April 3 
inclusive The exposition is to be under 
the auspices of the Worcester County 
Mechanics’ Association, the management 
being in the hands of H. F. Campbell, who 
has established headquarters at Room 6, 
Mechani Hall bul 


Personais © 


\u l tne p ix years 
endent ot 1 \ } rv al 
( Wheel Company, is now as 
( \n | vy Wheel 
Work r ( _. i sistan 
( I MacGil ent work 
f NX \ \ir | e ( pany, re 
cel ‘ ‘tion f 


Raster. -2 ger of the Lyon Metalli 


Cx e H. Baus ined his posi 
tion w Hill, Clarke & ( e eft 
February 1, when |] will become sale 
manag f the Fav M e Tool Con 
D Philadelphia, P 

*Items for this column are ) ad 

Joseph Wharton 

Joseph Whar prominently connected 
with the 1 nd allied industric i 
more tl forty years died at his hom 


Mr. Wharton established and was on 
f the principal owners of the Bethlehem 
Iron Company, of which the Bethlehem 
Steel Company today is a development. H: 


bears the distinction of having established 


the S kel re ine works in this 

He was man greatly and actively in 
terested in educatio1 lvancement, 
ntrib t y articles on industri 

cts 1d was 

’ t \ ican Iron and 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


A Substantial Screwdriver 





Every mechanic knows the advantage 
of having a screwdriver with a_ handle 
that does not come loose or twist off when 
a heavy strain comes on it. This is drop 
forged in one piece with the handle, a 
central web leaving room for wooden 
knife handles on each side, as shown 
The end is solid so that it can be used as 

\ BSTAN REW RIVE 
1 hamm t al quar 
shank allow » be used. The 
are also made with round shanks if de 
sired lhe maker is the Elmore Tool 


Manufacturing Company, 


A Self Camiuad Pneumatic 


Hammer 
The Nazel Engineering and Machine 
Works, Philadelphia, Penn., are putting 


LATEST 


n the market the Beche pneumatic power 


ammer, having secured the sole Ameri- 


an rights for manufacturing. It is pat- 
ented in the United States and the princi- 
pal foreign countries. 

It is self-contained, as it compresses its 
own air as needed, and can be placed any 
where without regard to an air supply or 
piping of any kind 


Che i 
piece which 1S bolted to 


one 


bedplate, the 


hammer frame msists of 


invil block being separat« The working 
parts consist of two cylinders, one in 
which the air-compressing piston oper 
ites, actuated by a connecting rod at 
tached to crank shaft, which in turn re 
volves with each revolution of belt-driven 
pulley or 1 driven flywheel. In the 

her the ri or hammer head, sliding 
ertically O1 loselv fitted euldes, operates 


ind vacuum, 


means of compressed air 
enced by piston in opposite cylinder 
the hammer is of closed construction 
that no foreign matter can reach the 
working parts. Fresh air is admitted at 


very stroke through a pipe leading out 
side, which prevents the hammer from 
oming overheated \ll movable parts 


INFORMATION 


and both cylinders are automatically lubrt- 
cated. The hammer is easily operated, 
and by means of the air-regulating valves 
to hold the ram suspended 
and to instantly change the 
to a heavy one; by the clos 


ing of valves the 


it is possible 
at any hight 
lightest blow 
ram remains immovable 
in its highest position. 


This hammer will be made in seven 
sizes, from 66- to 660-pound ram weights, 


belt or 


and can be furnished for either 


motor drive 


The Stay-in Drill Socket 


lhe positive driving of drills or the us- 
with broken tangs has led 
to several ingenious devices, the latest be- 
“stay-in” made by G. R. 
Meadville. 


herewith lt 





ing up of thos« 
Lang 
illus- 

the 


ing the 


Company, Penn., and 
consists of 
drill socket which has piece 
yf drill rod let into it so 
one-halt rod is incased in the 
in order to hold It 


a 3 lid key 


that over 


the socket 
and have 


drills it 


firmly 
it act as With new 
is best to mill a 
shank, or a flat can be ground instead as 


which will 


go-degree slot in the 


shown in Fig. 2 if desired, 

















SELF CONTAINI 


PNEI 


MATIC HAMMER 














THE STAY-IN DRILL SOCKET 

















Flt 2. DRILL SHANK GROUND FLAT 


probably be considered good enough for 
drills with twisted or broken tangs 

This is applied to the 
themselves by fitting the drill-rod 
key into the drill spindle. This 
easily in any shop as_ the 
so that the 


also sockets 
driving 
can be 
done very 
makers furnish a drilling jig 
hole can be readily drilled with very littl 











We 
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A Crane of Moderate Capacity 


This has been designed for such shops 
need the 
man and is entirely controlled from the 
fl matter 


s do not services of a cran 


oor, no what the hight of the 
‘rane. It is from I to 5 tons capacity for 


spans of from 12 to 40 feet, and is made 
with one, two or three motors, as desired 


The bridge is of the double-girder type 


and carries a trolley with an electric hoist 
having both mechanical and _ electric 
brakes, and an automatic limit stop for 
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Induction Clutch for Planers 
and Other Reversing 


Machinery 


In operation, this is v« il 
induction electric motor [wo steel cas 
ings D and E carry the excitin il 
and when current flows through this as 


it is turned by the motor itself, the copper 
ring B is dragged after it by tl ittrac 
tion of the 
currents set up in the copper | move 


magnetic 

















N ( N I H 
he block he electric brake acts whet y 
‘urrent 1s cut off for any re while the driv the pl ery 
ther assists in holding the load and helps One of thi : led f{ 
ontrol the lowering both forwars ( ‘ ti 
\ll hoisting gearing is of the spur type, shown at each end oi in Fig. 1 
and is inclosed in an oil-tight cas« Phe nd the coil ing es are driven 
controllers have resistance enough to give by the motor itself w e spider A 
a wide range of speeds so as to make it runs on the outside of the shaft and ea 
suitable for foundry or riveter work. It ries a gear keyed to it. One clutch, as the 
can be arranged with a cage, if desired, one at the left, gears direct to the driving 
or to be controlled from a fixed pulpit shaft of the planer, while the other has 
mn the floor. It is made by the Northern an idler in the train to secure the reversal 


Engineering Works, Detroit, Mich ( 


f the shaft when that is driving 


\V1 
indi Cl ( ¢ a 
nd « \ 
1} ( ) it ; 
ute wing to 1 
] g t 7 ne im 
nd reve ‘ lane wh the +} 
vearing lati tween slip 
torqu Dp ically the same as 
t il depend ring and the 
t ot f irre! lhe speed its less 
n the mot due to slip, bt 
there is 1 iction or wear except in t 
bearing Any heat generated by edd 
in 
ied if \\ 
| 
D { \A 
F 
c == \ 
(peahal \ 
Sires 
Pili 
| 
De 
5 <— i 
TT Tithewnewiest 
jt , 
ab} 
fs 
les 
b 
H 
ent ipat by al 
I Wl iL ré volving DD le Ss 
whic ] In a fan lhe ring 
] i { i ag 1 5] WI 
sO as 1 ll full expansion fron ny 
eat ! e generated As will be 
seen, the clutcl are small as compared 
with the- motor, weighing about one-sey 
enth as mucl They are made by the 
Wheeling Mold and Foundry Compa: 


Wheeling, W. Va 




















FIG 


I. PLANER WITH INDUCTION CLUTCH DRIVE 








New Tool Room Grinder 


wn ( 

y cutt ' 

} } ( 1 W1th 
t | this pu ) ( ( 

Cl Ot rticall nd 

I] equire pecial belt 

( I 1g 2 and 3 his is 
lished by bringing the be!t down 


from the driving pulley, under an idler, 

1] the spindle pulley, back over the 
ther idler and down to the lower pulley 
shown. Fig. 3 shows its action when the 
head is swiveled This arrangement of 
a hor:zontal loop maintains a normal ten 
sion at all times and in all positions, the 
spindle pulley swiveling at the center of 
the two idlers, and the lower idler being 
of double width, allows it full play in all 
positions of the head, as the upper idler 
is journaled in a swiveling bracket. This 
combination avoids crowding the tlanges, 
and as each idler is mounted on a hard 
ened-steel spindle which runs in bronze 
bushed bearings, the wear is easily taken 


care 
Improvements have also been made in 

| lool 1 li l ind CTOSS ds as 
n id to8 \ll the feed works 

unted in the carriage. Pinion shaft 

l perates the platen by means if a 
clutch, shown in detail in Fig. 6 Phe 
itch gear is driven by compound gears 
nd 3, one of which meshes with the 
worm 4, mounted on the reversing clute! 
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FIG, 3 


HE BELT DRIVE 
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and 8 provides the 
step pulley, tl 


down from the 


119 
| 1 
rack > 2 0, a 1 
1 
tne di 
ore , 
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Automatic Quick Return for a 
Lincoln Milling Machine 


In this machine the quick return of the 
table after the completion of the cut is 
entirely independent of the speed of the 
milling cutter, being driven by a separate 
helt from the overhead work, as shown 
in Fig. 1. During the cut the quick-re- 
turn belt runs on the idler pulley, as 
shown in Fig. 2, and remains in this po 
sition until the dog 11, shown in Fig. 1, 
strikes the trip and releases 12, which 
allows the worm to drop away from the 
eear. At the same time the quick-return 
dog 3 comes into play, releases lever 1 
nd throws the belt on the outer pulley 
y means of the shipper rod 4. The fri 
tion 14 slips until the worm is clear of 
the gear, but immediately thereafte 
lrives the chain and handwheel which 
controls the quick return of the table. As 
as the table has been returned to 
its proper position the lever 1 is thrown 


back, shifting the belt again onto the in 


ner pulley and stopping the table until 
the fini 1 work ha been 1 placed by a 
Vy pl e table rted b 
p 
h ‘ quick move- 
ent le b 1 and the auto- 
ti¢ ( d nsider ble Sa 
gl lly long work It 


is made by the Carter & Hakes Machine 
Company, Winsted, Com ind applied to 


their milling machine of the Lincoln type 








eS 





























A Large Disk Grinder 


This is, perhaps, the largest disk grinde1 


wade, the disk r web being 6 feet 9 
inches outside, and the outer edge of the 
emery ring just 6 feet in diameter. This 
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gives practically the same speed at all 
parts of the grinding surface, and about 
18 square feet of abrasive, counting both 
sides, to work on. When dull it can be 


trued up with any kind of a wheel dresser. 


These grinders have been at work in 


the builder’s own shop for over two years, 





i Ee > f 
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FIG I 
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OF DISK GRINDEI 
' 
re rigidity in each direction l] 
pecially molded abrasive blocks 
T r he disk, 8 inches wide and 
inches thick, fitting eacl t 





place by clamps acting on lead strips 
they are held at many points, on each 
side of the block; it safe 
fastening. 

The wheel center is at a convenient 
hight, which makes it possible to work 
four men at each wheel, as seen in Fig. I. 
They have been used very successfully to 
grind high-speed steel, at a speed of about 
a 6-inch belt on a 36- 
inch pulley being used. They are made 
by the O. K. Tool Holder Company, Shel- 
ton, Conn. 


and 


makes a very 


a mile a minute, 





A Large Sectional Flanging 


Press 





This is designed for the flanging of very 
large sheets which have to be done in 
sections and have a total capacity in the 
from the outer end of the 
flanging table of 10 feet 6 inches. There 
are two vertical rams, as shown, the front 
being usually employed to hold the sheet 
against the form while the rear plunger 
does the flanging. 

There is also a ram below the center of 
the table half way between the two upper 
rams which can be used in double flang 
ing, such as locomotive firebox back sheets 
where the flanges for the shell and fire 
door are turned in opposite directions, 
and a horizontal ram for side flanging 
The cylinders have 30-inch stroke with 


gap, counting 
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200-TON SECTION FLANGING PRESS 
ind brasive blocks are regularly worn 1500 pounds pressure per square inch and 
down t inch in thickness by packing 13'2 inches in diameter. The capacity of 
ut with wooden strips. As can be seen the press is 200 tons. It is built by Wil- 
in the detail sketch, the blocks are held liam H. Wood, Media, Penn 
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Tait Universal Tool Holder 


This tool holder consists of two parts, 
a base in the form of an inserted T and 
having a slot in the center of the web. 
Over this is a cover which may be likened 
to a channel iron and the various tools 
are held between the two, as shown in the 
illustrations. 














TAIT UNIVERSAL TOOL HOLDER 


These show some of the shapes that 
can be readily and firmly held, and include 
the round boring tool, any large square- 
shanked tool, or parting tools of the nar- 
row type, as shown. The whole thing is 
slipped through the ordinary tool post, or 
can be held in any type that may be used 
[his is made by the Van Doren Manufac 
turing Company, 89 West Jackson bouk 
vard, Chicago, III. 





Some Essentials of True 


Leadership 


By Puitie Bettows 








There are two distinct types of men 
to be found at the top of most industrial 
enterprises. The fact that is most evi- 
dent in the relationship of the man to his 
position is, in the case of one type, that 
he is always bigger than his job and of 
the other that he is always smaller than 
his job. Now the enterprise that is ruled 
by a man of the second type invariably 
has to get rid of its leader, or go to the 
wall. So long as he directs its affairs 
he will, by his methods, or lack of the 
same, be continually choking the life of 
the concern. 

In no respect is a man’s unfitness to 
manage large affairs more easily detected 
than in his attitude toward his assistants 
If he is conscious of a lack in himself of 
any qualification necessary to success he is 
probably at the same time so full of 
egotism that he would rather allow the 
business to suffer detriment and loss, than 
permit a subordinate to supply his de- 
ficiencies. A man of this type often parts 
with those around him who are best 
fitted to aid him in conducting success- 
fully the enterprise and fills their places 
with inferior material; choosing men who 
are as far behind in their qualifications 
for success as he is himself. If he does 
not actually lose his best men he will, by 
his attitude and conduct toward them 
make it impossible that their ability and 
fitness be used to the fullest extent. 


RECOGNIZING TALENT IN OTHERS 


The greatest leaders of men, and this 
is true, I believe, in every line of human 
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endeavor, have always been those who 
could detect, most readily, latent talent in 
others and turn it to their own profit. The 
unsuccessful leaders have in the majority 
of cases been those who, besides lacking 
sufficient foresight to be able to lay out 
their plans for the morrow, next month, 
or next Year, lacked also sufficient insight 
to enable them to select from the men 
around them those best fitted by nature, 
talent, experience and temperament to as- 
sist them as leaders among the forces 
which they controlled. The key to suc- 
cess in leadership lies in the capacity of 
the leader to make his lieutenants and 
sub-lieutenants, representatives of him- 
self to the division of the army of workers 
each controls. Therefore, the man who 
lacks foresight and insight can never be 
a leader no matter how great his other 
mental characteristics may be. It is for 
this reason that so many meritorious in- 
ventions have come to nothing and been 
lost to the world, because the inventor 
was chosen as the leader in the business 
of putting his invention on the market. 
It is in the nature of things for the in- 
ventor to be so absorbed in his invention 
that he cannot devote his mind sufficiently 
to looking ahead and providing for many 
factors necessary to the success of the 
enterprise Furthermore, the close ap- 
plication on his part to the one idea and 
its development and ultimate fruition 
have, unavoidably, deprived him of the 
opportunities to study men, and without 
this study his insight into their qualifica- 
tions will never be developed. For it is 
only through personal experience that we 
can get such knowledge 

Unless his assistants have faith in him 
and in his possession of these two quali- 
fications, the cohesion and unity of action 
necessary to the successful operation of 
any machine or enterprise will be lacking, 
and no matter how strong the edifice may 
be upon which he rests, his deficiency will 
prove a disintegrating force. If you go 
through the plant of a successful enter- 
prise you will generally notice that, no 
matter how great the difference in type 
between the head and his corps of as- 
sistants, each one has been chosen for 
some special qualification that made him 
just the right man for his _ particular 
place. Enter, on the contrary, a plant 
where every position of any consequence 
seems to be filled by the proverbial round 
peg in a square hole and you may know 
at once that the leader is no leader at all, 
but a figure head, and no matter how 
great its past record, unless a_ radical 
change is made, ultimate disaster will 


overtake that concern 


From INSPECTOR TO MANAGER 


An incident in the history of a man 
who is now the operating head of the 
world’s largest locomotive shaps, comes 
to my mind. It occurred in these same 
shops, but when he was there as an in- 
spector representing one of the country’s 


12! 


greatest railroads A dispute arose be- 
tween himself and the superintendent of 
the erecting shop over a cylinder casting, 
which the cylinder gang was about to 
build into one of his engines. He saw 
that the casting was defective, and though 
the defect was so slight as to be appar 
ently unimportant, he was too keen to al- 
low itto pass. The superintendent argued 
for putting the cylinder in; the inspector 
stood for keeping it out. However, the 
dispute had not gone far when he seized 
a sledge hammer which lay at hand and 
swung it with all his might upon the 
weak spot in the casting. The dispute 
was ended by the simple process of de- 
spatching the cause of it to the scrap heap 
Shortly after this a representative of the 
locomotive company came to him and of- 
fered him a berth 

Someone with the foresight of a true 
leader had realized that with such a man 
at large in the locomotive world it was 
impossible to tell whether it would be 
cylinders, or their whole business, that 
might next be demolished. It was safer 
to get him roped in 

He is now the operating head of the 
company, and one of its directors. Aided 
by his energy and ability that great con- 
cern has grown until now, if I am cor- 
rectly informed, its output about equals 
that of all other private locomotive shops 
in America 


FroM DRAFTSMAN TO SUPERINTENDENT 

Another incident in connection with the 
same great leader which is just as char- 
acteristic of the man, illustrates another 
point. One of the designers had made 
a bad record for himself as the author of 
many mistakes which had gone out into 
the shops and caused trouble. Sammy 
was the name by which he went, and all 
who knew his work felt that the time was 
fast approaching when Sammy would be 
requested to leave them. It should be 
stated, that along with his faculty for 
getting himself into trouble went a won- 
derful ability for getting out again. For 
whenever one of his mistakes was located 
he showed a perfect genius for correcting 
the error with minimum delay, and many 
of his achievements in this line were a 
source of wonder to his comrades. At 
last the crisis came; a blunder or omis- 
sion which could not be overlooked was 
the cause one day of a visit on 
Sammy's part to the office of the su- 
perintendent, our whilom locomotive in- 
spector. What was the astonishment in 
the drawing office when it was announced 
that Sammy was slated for promotion in- 
stead of discharge! I have forgotten the 
exact position into which he was put, but 
it was near to the head of the repair de- 
partment. The superintendent had ob- 
served something that no one else, not 
even Sammy himself, had noticed. He 
was placed wrongly; in his right place he 
might be one of the most useful men in 
the employ of that great concern. His 








ability to repair his own mistakes was 
1 7 1 > 1 
henceforth to be utilized in repairing the 
mistakes of others. Thus we see how the 
true leader could discern the qualifca- 
tions for successful lieutenantship where 
nother would see only incompetence and 
failure 
} +} ‘ h 
In the other instance, the man who, 
when he heard of the unexpected and 


inusual course taken by the obscure loco 


motive inspector, detected in it something 


more than an outburst of temper and was 


ble to perceive the peculiar fitness for 


responsibility of such a must have 


} 


man, 


veen himself a great leader; big enough 


in every way to discover and be willing 
to acknowledge the same qualities in an 


other and turn them speedily to account 





Crane Girder 
Design 


Unusual 


An 


By D. S. Barrow 


I he 


panying drawings were designed by me to 


crane girders shown in the accom- 


and it is be 
The 


top of runway rail 


meet unusual conditions, 


lieved that certain features are novel 
clearance between the 
and the under side of the roof trusses was 
so small as to prevent the use of the usual 
end truck connections, even with a stand- 


ard trolley 


[he specifications required that all mo- 
tors should be capable of handling the 
maximum load at full speed for a period 
of two hours without exceeding a certain 
very low temperature rise. This neces- 
sitated the use of motors several sizes 
larger than the ordinary and made a very 


bulky trolley 
[ have 


merged 


never been in favor of the sub 
trolley 
anges of plat 
the local 


which this produces, and the inaccessibility 


type of running on th 


lower fl girders, because of 


bending and twisting moments 


of the working parts. In the present cas¢ 
the great depth required would have made 
such a design uneconomical as to material, 
and the necessity for carrying channels or 
other suitable members across the tops of 


both girders to resist the lateral load 
through inclined struts would have low 
ered the trolley about 10 inches. Further- 


more, our standard trolley had bearings on 
the 


prev nte d its use 


each side of track wheels, which 


would have in this type 
of girder 
The 


by hook-bolts to the top flanges of g-inch 


rails for the trolley were attached 


beams, which in turn rested on the can 


tilevered ends of 


8-inch channels sus 
pended in pairs from the main trusses, the 
outer ends being supported by the aux 


iliary trusses. All details were worked out 


so that no rivets should be in tension 
Each main truss was connected to its 
auxiliary by a bottom lateral system, of 
which the 8-inch channels formed the 
struts, interior diagonal bracing, and a top 
lateral system. Lateral braces also con 
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chords of both main 


nected the top 
trusses, 


It will be 
on the bottom chords of the main trusses 


noted that the cover plates 


were divided to allow attachment of the 


connection plates from the cantilevered 


channels direct to the vertical ties. These 


} 


ties might have been eliminated’ by sup- 


porting the 8-inch channels from the lower 
the 
required extending 


panel points rather than upper ones, 


but this 
the main gusset plates through, and biting 


would have 
out the corners so as to pass between the 
channels. It would also have interfered 
with the bottom lateral system 


> 
r al 
ae. 


2-8 Cs, NX! 


\N UNUSUAL CRANE 


[he design shown is not by any means 


the only way of getting around the dif- 


ficulties the conditions raised, and is per- 


best one, but the reasons 


haps not the 
which dictated its adoption were deemed 
at the time to be sound 


tariff for Denmark 


a he 


which 


new customs 


went into effect on January I, 1909, 
changes from the ex 
noted that 


is a reduction from 


make Ss conside I able 


isting duties and it 1s in elec- 
he re 


trical machinery t 


10 to 7% per cent. ad valorem and in other 
machinery not specifically tariffed the re- 
duction ranges from Io to 5 per cent 
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Business Items 





Machine Company, 


line of 


The Potter & Johnston 


Pawtucket, R. L, is very busy on its 
manufacturing automatics, and has an addi- 
tion of 12,000 square feet now in course of 


construction to take care of their increased 


business 


The Youngstown plant of the Republic Iron 
and Steel Company has equipped its spike 


department with the fuel oil system manu- 
factured by Tate, Jones & Co., Pittsburg 


We acknowledge with thanks receipt of cal- 
endars from the following firms: 
& Boye, Cincinnati, O.; Western Gas 
Company, Los Angeles, Cal.; American 


smith Company, Buffalo; American 


Schumachet 
Engine 
Black 
Wood 


>< lv Cross Section 


through Complete Girder 





\ 
ae. Ds 
iv 
486 Span 
74 
- ° he) -*% ST 
PH,, 10 « 
© 4 
Main Truss 
i | 
i 


] [ STS of 
2-Bars, 3x - 


1-L, 8% x2 3 % 


Auxiliary Trus- 


GIRDER DESIGN 


working Machinery Company, Rochester; Tri- 
umph Electric Company, Cincinnati; Kutztown 
Foundry and Machine Company, Philadelphia 

Church street, New 
well-known machinery dealer 
*9-in-1"’ double-spindle 
requests us to again publish 
traveling , through 


J. J. MeCabe, No. 30 
York City, the 
and 
lathes, 


against an 


manufacturer of 
warning 


Impostor now 


the country under the name of ‘“ Eddie ,Ward, 
and misrepresenting himself as traveling sale-- 
man in McCabe’s employ. It was,jonly this 


summer an account was published in this paper 
of how Ward 
Ore., by collecting a deposit on a machine repre- 


buncoed a shop in Oregon City, 


sented by Ward as part of McCabe's, stock. 
While nothing has been heard of Ward since 
that time, he has now turned up according to 
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latest reports at West Point. Miss and ‘lalla The N | ‘ R ( ~ 





dega, Ala., and has resumed operations agai a N.Y m * 
ny, ' rhis time he collected from |] A. Benth ol plant 
of the West Point Machine Works. a deposit - ; F - ( - \\ 
idi- a trade he proposed rhe Talladega Found Wa 1M 
of and Machine Compan gave him a deposit ' 
sed on the purchase of a Henae athe Lie ! \ 
Was represented as belonging to Mr. McCabe l I \\ : 
ron for shipment from sore point Nl | I _ | ~! 
J. J. MeCabe has no traveling i ilsoe ve ra 0 \ 
ike 
at present throug the South o West, : he Dive ( 
~~ is represented in these sectio b ua t s Lo M 
dealers. Every effort is being le f Lu 
-— McCabe firm to run down this imposto i Phe Love , 
he he will be severe lea I \ 
ri ne 
ck 
od - ‘ \l 
Trade Catalogs 1 
I i} ( \ ‘ r 
rhe Foote-Burt) Compat Cleve () oe \ 
Circular illustrating and describ No j e M 
duty drill 
l ‘ Ww. i ( 
Honore Demoor & Cie, 209 Chaussee D'A ‘ Brool \ \ \ 
Brussels Belgiun Catalog of athe ] , , 
trated, 30 pages, 6x9 inches, paper ' Vl ‘ 
Eck Dynamo and Motor Compa Belle t : si a ““ 
N J Binds containing bulletins of | a 0 - ° sie . . o . N 
and motors Illestrated XS rele , ’ = 
Western Electric Compan 163 We ee \\ 
; New York. Bulletin No. 5910-9 de ! { 
cal equipment for central static I 
New Departure Manufactu Colipa The A O 7 P 
Bristol Conn Catalog describ \ \ 
ball bearings Illustrated, 24 pages, 6x0 
pred Pre j ma 
Phe Standard ble e Compa ; Co _ 
Mass. Bulletin No de , ae - . 
Ratlibore Mold M ‘ Comp | Che 1 
Buhl Block, Detro M ( 
molding rriachinre | 1 ed ‘ prior Hv | os ; 
Inches, papel : " « ‘ " 


Carter & Hakes Machine Compa “ ‘ Otte Hed ~ 


’ 
Conn Catalog describing Linco 
chines hand + r thachimes _ 
ises Illustrated, 16 page 6x9 
Ferracute Ma e Compal Bridgeto \ ] 6s \W . = _ 


ler porar catalog No 16 lescrib | . hale i" : a eens — 
presses, power presses, toggle drawing presse ae | hy ; 
ae ice ee ae ee Want Advertisements 
14x6 Inches, pape! 

Americal Blowe Compa Ih Vl _ 
Pamphlet No 246. entitled Shop Hea | . - , 





Illustrated lI? page sx 1 t P | ania ; j 
No. 247 desecribis Detro ¢ | 
- \ ( ( ‘ 
trated 16 page 7X inelhe I ‘ I 
I 
Phe National-Acme Manufact ( 
Cleveland Cotilo Cat t i alaulog \ ‘ . 4 
uutomath I tiple 
and Acme setnil-auto itl ‘ 
hines Illustrated, 92 page 7TxXu 


C ie ' Miscellaneous Wants 


Phe Ancho Fence Compal | \\ ture ; HAR 
er rexas, will enlarge its plant ( vit &] , , H e " 


~ Cc. W. Mann, Evington, Va ome . | | 


installing sawmill mac 


ar Cle 
. a. 8 Dinnenn, Chevenne, “W Anth o . 4 \ 
an automobile garage and machine ) nent enrans tie ¥ . \ 
; rhe Frontier Iron Wo B YY a | \ *e- 
is considering plans for exte , " \ 
st hy , 
rhe West Shore Railroad Co } eS 
i a new roundhouse at Newbury N.Y , ' 7 . , , I \ l 
l The Bessemer (Ala.) Soil Pipe Co : “ . 
vill spend $100,000 in improvements at . a Ke 4 \ \ 
oO rhe Empire (;rate Compa Cheste i Com \“\V ! 


is negotiating tor site o ich to erect a fo | hie i F ‘ ‘ . 1 - 
i Sob \ Vi ax 
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Special machinery and duplicate machine 
part built to order tools, jigs and experi- 
mental ork; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. 4 
A large English firm of machine-tool im 
porters having showrooms and offices in Great 
britain, France, Italy and Japan, is wanting 
rood agencies for machine tools of all kinds 
Apply Box 189, Amer. Macnu 
Wanted—Manufacturer to make and _ sell 
cut meter;"’ for determining cutting speeds 
metal Good business opportunity. Full 
nformation on application Address “I M. 
«.,"" No. 37 Lynwood Place, New Haven, Conn. 
New patent laws \ firm of high-class ma 
ne toolmakers with modern plant (includ 
ing foundry) are prepared to undertake the 
anufacture of suitable patented specialties 
on behalf of foreign patentees who are de 
irous of complying with the new patent 
Robert srOs Dukinfield, Manchester, 
england, 
Sell vour tools in the Far East Phe only 
iccessful method is to have your own repre 
sentative in the field rhis method opens 
a field of immense possibilities for you worth 
investigating I want to hear, in confidence 
from it most ten manufacturers who will 
hare the costs of such representation It 
ill be to vour advantage A. Gwajkokuijin 
Box S39, AMERICAN MACHINIST 
Manufacture! vVishes complete information 
covering the best and cheapest method of 
etching on hard steel, such as saws, rules, safety 
razor blades, ete Process must produce clear, 
sharp work et be ery cheap In replying, 
tate price vanted for thie information and 
name several articles etched by you! process, 
together with the cost of doing the work If 
possible, submit sarmiples, naming cost of ete hing. 
Box S827, AMERICAN MACHINIS1 
The annual meeting of the stockholders of 
he Hill Publishing Company, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
properly come bef6re the meeting, will be held 
at the oftice of the company, in the Hallen 
beck building 197-505 Pearl street, Borough 
Manhattan New York City N Y.,. on Tues 
Jantiary 26 1909, at 12 o'clock noon 
Duted, Ne York City, December 19, 190S 
Robert McKean, Secretary 
we ° 
Situations Wanted 
( wlio nedicat 1 nt addre if 
( nol ng ¢ 
CONNECTICUT 
Wa ed Positior as draftsman by experi 
enced detailer and = practical toolmaket Box 
S30, AMERICAN MACHINIST 
Practical mechanic with 15) years’ experi 
ence a iperintendent on small and medium 
luplioate manufacturing desires position 
wndling 50 to 100) mer can design special 
tools for cheap and rapid production; hustler 
und originatotl ala rhodlerate Address Box 
S14, AMERICAN MACHINIST 
DELAWAKI 
Situation > nan of 36 wih 20 ears prac 
cal experience in medium and small machinery 
wsolene ener and mall tools Phorough 
ine experi ce and capable of designing 
d estimating Box S23, AMERICAN Macnu 
ILLINOIS 
” ow horetmia lesire change fi 
i 0 too for adding miachine cash reg 
‘ ind typewrites Box 764, Au. Macu 
Machine tool designer, 14 vears broad 
hop and drafting experience wants change 
position as boreman ISSIStant to Stipe 
niendent preferred Box S65, AMer. Macu 
Superintendent ol Hhiastel mechan age 
>, married, holds at present and for years 
ich «position vith large manufacturing con- 
ern Thoroughly familiar with most modern 
ethods in manufacture and cost reducing 
ten Started at the bottom, have large 
experience can furnish excellent reference 
ind show ia eure ful record kor good reasons 
ish to make change about April 1 Box 
S490, AMERICAN MACHINIST 
INDIANA 
\t iberts perintendent or works tan 
ten years’ practical experience: suc 
at gaunize ind’ systematizer on eco 
omica production Address “Superin 
tendent 1105) No Alabama St Indian 
| Ind 
MASSACHUSETTS 
I wish to correspond with any company 
ile ng the services of a progressive and up 
to date manufacturing superintendent Box 
std AMERICAN MACHINIS' 
Graduate mechanical engineer first class 
designer with excellent experience in = steam 
irbines, pumps and general machinery, would 
ike position as designing engineer@or chief 
draftsman References of well known — con- 


Boxg850, AMERICAN MACHINIST 


cerns 


AMERICAN MACHINIST 


MICHIGAN 
Foreman toolmaker and designer of special 


machinery and tools for reducing cost of 
manufacture, wants employment near Chi- 


Box 859, AMERICAN MACHINIST. 


MISSOURI 
Position wanted by mechanical engineer 
with ten years’ mechanical and electrical ex- 
perience. Present position—-chief draftsman. 
A good executive, hustler, systematizer and 
ecrrespondent with uptodate methods; age 
30; salary expected, $1800; will locate any 
where sox S53, AMERICAN MACHINIST 
NEW JERSEY 
thorough, 


cago. 


broadly  experi- 
practical toolmaker; an or- 
ability, wants change; re- 

teliable firms only. ** Abil- 


An inventive, 
enced mechanic, 
ganizer, proven 
sponsible position. 


ity,’ AMERICAN MACHINIST 

Wanted—Position as superintendent by one 
vho has worked up from the bench; having 
had 20 years’ experience along the line of 
type-casting machines, typewriters, electrica 
instruments and _ tools for interchangeable 
work; open for engagement Feb. 1, 1909. Ad- 
dress ‘“*Ambitious,’’ AMERICAN MACHINIST 

NEW YORK 
Draftsman, experienced, seeks position. Box 


S60, AMERICAN MACHINIST 


Let me see if I ean 
of your shop. Mechanical 
AMERICAN MACHINIST. 


reduce the 
engineer. 


expenses 
Box S857, 


Mechanical 
Technikum and 
Box 855, AMER 


draftsman, 


draftsman, graduated from 
experience, wishes position 
\N MACHINIST 

technical 


First-class education ; 


Corliss or high-speed engines; wants posi 

tion tox SOT, AMERICAN MACHINIST. 
Machinist competent to superintend and 

control apprentices to advantage of em 


results in 
MACHINIST. 

Mechanical engineer and draftsman; ener 
vetic young man with seven years’ varied 
practical experience, desires to make a change. 
Good * Box 858, Am. M. 
Superintendent or manager, practical and 
executive, in machine shop and foundry. Up- 
to-date mechanical and business experience 
Best references W. S. Morehouse,  Fishkill- 
on-Hudson, New York 


General y+ 4 


producing 
AMER. 


Capable of 


plover 
time tox S66, 


shortest 


references ‘Il 


foreman, 22 years’ practical ex 


perience: expert on steam engine and gen 
eral work: thoroughly versed in best shop 
practice: can handle men to advantage and 


produce results. Box 852, AMER. MACHINIST. 
Experienced foreman toolmaker, desires po 


sition as foreman of tool room or high-class 
machine shop, tools, dies, gages, model or 
experimental work: excellent references as 
foreman. sox S861, AMERICAN MACHINIST 


General or sales manager; age 42: reliable 
executive, familiar with the manufacturing 


and marketing of firearms desires to connect 
with first-class concern in same or kindred 
line: preferably located in the East; highest 
credentials Address “Experience,” Am. M. 
OHIO 

Superintendent chief engineer and = de- 
signe! 12 years’ practical experience, thor- 
oughly versed in best shop practice; executive 


company 


ability, and an inventor; prefer small 
locality 


that wants to improve their line; any 
Box SLO, AMERICAN MACHINIST 
engineer reputation, 


of established wide 


experience apprentice to works manager. in 
timate knowledge of best shop and machine 
tool practice on heavy work, gilt-edged rec 
ord, is open for engagement as works man 
veer with full responsibility and can deliver 
the goods Rox 865, AMERICAN MACHINIS1 
Help Wanted 
CVassificatior indicates present address of 


nothing else 
CONNECTICUT 
Manager for a business with finan- 


advertiser, 


Wanted 


cial and manufacturing problems, and large 
prospective growth. He must have large 
executive and organizing ability, backed by 


exceptional energy. Extensive shop and busi- 
experience needed. If not qualified, 
don’t apply. The right man can get big salary 
Applications will be treated confidentially 


ness 


‘Typewriter,’ P. O. Box 1106, Hartford, Conn 
ILLINOIS 

Superintendent for serew machine factory. 
Must be thoroughly competent. Fine oppor- 
tunity for the right man. Duce Mfg. Co 
care Chas. T. Frantz, 505 Commercial National 
Bank Bldg., Chicago 

MASSACHUSETTS 
Wanted—Bvy concern 20 miles from Boston, 


draftsman on special machinery. 


experienc ed I 
give age, education, experience 


Replies should 


in detail, and salary expected. Box 847, AM. Ma. 
MICHIGAN 
Foreman wanted by machine shop making 


high-class _machinery, employing about 50 
men; mustBbe capable andjexperienced, able 


January 21, 1909. 


to handle men to advantage; state experi- 

ence, age and wages expected. Address Box 

797, AMERICAN MACHINIST. 
Wanted—Experienced operator on Potter 


& Johnston turret machines, who is competent 
to take charge of several machines, turning 
out good work advantageously. State experi- 
ence handling men, wages, age, nationality. 
We want a man who can turn out a maxi- 
mum amount of good work. Box 838, Am. M. 


NEW JERSEY 

-Draftsman on special machinery; 
shop and drawing room experi- 
with executive ability preferred. 
State age, experience and give reference and 
salary. Box 788, AMERICAN MACHINIST. 
Salesman—A traveling salesman who is now 
selling the machine or railroad supply trade, 
to carry a high grade bearing metal (babbitt) 
as a side line, on liberal commission basis. _Ad- 
dress, with full particulars, Lakewood Metal 
Co., Box 182, Lakewood, N. J. 
YORK 
Wanted—Superintendent of 
department in water meter 
S18, care AMERICAN MACHINIST. 
Wanted—Purchasing Agent—A bright, active, 
young man _ with technical education, know!l- 
edge and familiarity with good printing is 
essential. Apply “X. P.,"" Box 117, 617 6th 
Ave. 


Wanted 
must have 
ence. Man 


NEW 


manufacturing 
factory. Box 


OHIO 
tools 


Box 


make 


loolmaker; one competent to 
metal 


for rolling and drawing sheet 
791, AMERICAN MACHINIST. 
Wanted—Competent sales manager by a 
machine tool manufacturer. Liberal salary 
to a very high class man. Box 833, AMER. Ma- 
Wanted— Designer and ‘draftsman  experi- 
enced on sheet-metal working machinery and 
automatic feeds for same; state experience 
and salary expected. Box 815, AM. MAcH. 
Wanted—-A superintendent by a company 
munufacturing 14” lathes; a rare chance fo 
one that can buy over the stock of our pres 
ent superintendent. Box 862, AMER. Mact 
PENNSYLVANIA 
Tool room foreman who is up-to-date in all 
modern methods of getting out new tools, jigs 
and fixtures at the lowest possible cost. We 
have steady position for A-1 man of good habits 
Box 819, AMERICAN MACHINIST. 
Wanted—tTraveling inspector to trace and 
chase in automobile parts: must be of good 
address, energetic, sober and thoroughly fa 
miliar with machine inspecting practice; give 
reference and salary desired. Box 854, Am. M 


RHODE ISLAND 

Assistant manager or shop manager wanted 
by manufacturer having drop forge plant, 
machine shop, polishing and nickeling plant 
A practical mechanic experienced in super 


intending, familiar with cost system and designing 

of labor-saving machinery and tools. No one 

but a reliable, competent and successful man 

with or without capital needfapply. Box 851 

AMERICAN MACHINIST. 

FOREIGN 
mechanical 


Professorship — in engineering. 


The Norwegian government (church and edu- 
cational department) desires to appoint a 
professor in mechanical engineering for the 
Tekniske Hiskole (Polytechnic Institute), at 
Trondhjem, Norway. The Polytechnic Insti 
tute will probably be opened after the sum 
mer of 1910, but the appointment may date 
from the beginning of 1909, the professor 
meanwhile assisting in laying out plans for 
engineering laboratory and such other pre- 
paratory arrangements as he may be able 
to undertake. As it is conceivable that some 
time may elapse after the remuneration, as 
above mentioned, with the plans. The pro- 
fessor must be sufficiently acquainted with 
the Norwegian language. The form of appli 
cation is “To the King,”” and should be ad 
dressed to “Den norske Regjerings Kirke 


og Undervisnings—department, Kristiania’’ 


before the end ef January, 1909. 





For Sale 


For Sale—Greenfield Universal tool and 
cutter grinder, at a bargain. As good as new 
Box 837, AMERICAN MACHINIST. 

For _Sale—One-half interest in_ 
shop, doing nice business, located in Central 
Mich. Partner must be able to take charge 
of shop. Address Box 807, AMER. MACHINIST 

For Sale—A solid brick, steel construction, 
factory building, with 74 acres of land neat 


machine 


Chicago. Now unoccupied. Size 110x541 
Suitable for iron working business. Has en- 
gine, boilers, dynamos, etc. Most favorable 


Chicago High- 


— and terms will be given. ica 
Building, g Mil- 


ands Association, 1315 Wells 
waukee, Wis 
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qanien Sone Mfg. Co 122 ; Robinson Tool Works 93] Worcester Machine Screw Co haw 
Coes Wrench Co 28 cearney & Trecker Co 26 Rockford Drilling Machine Co 71} Wormer Machinery Co., ©. ¢ Su 
Colburn Machine Tool Co 34 Kelly Co., R. A 112 Rockwell Furnace Co 100 | Wrigley Co., Tho ap | 
Consotidated Press and Tool Co. 88 Rempenith Mfg. Co 22 pocmwess Mfg. Co 107 
Cook Co., Asa 8 109 night Machinery Co., W. B 115 togers & Hubbard Co 1OLT Yale & Towne Mfy lin 
. . . 
Classified Index to Articles Advertised 
Abrasive Materials Abrasive Materials —Cont. Air Lifts Arbor Presses 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 
N. Y. 





Dickinson, Thos. L., New York. 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified,Wheel Co., Westfield, Mass. 





Ingersoll-Rand Co., 


Alundum 


See Grinding Wheels 


New York. 





Barnes Co., W. F. & John, Rockford, 
Ill 

Marshall & Huschart Machinery Co., 
Chicago, I 

Niles-Bement-Pond Co., 

Wilmarth & Morman 
Rapids, Mich 


New York 
Co., Grand 
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Arbors Blocks, Die Boring and Turning Mills,| Castings, Steel 
le ; ? Lac. Vertical : . . a ® 
Cleveland Twist Drill Co., Cleveland, —— oe & Co. W. H., Wilkes Pit sa: : Birdsboro Steel Fdry. & Mach. Co., 
O. arre a american i: ha ag Co., Cin., O. Birdsboro, Pa. 
Cochrane-Bly Co., Rochester, N. Y. : ake! ros., Loledo, O. , 
Morse Twist Dril & Machine Co.. Blowers —— Mach. Tool Co., Springfield, Cast Iron Brazing 
New bet rd, Mass Americ: las ace ’ Ne ass. : - ‘ 7 , 
Pratt Chuck Co., Frankfort, N Y. An a Gas Furnace Co., New! Retts Mach. « o., Wilmington, Del.| Industrial Oxygen Co., New York. 
Skinner Chuck Co., New Britain, ] Chicago Flexible Shaft Co., Chicago, ~ee Mach. Tool Co., Bridgeport, 
Conn lll — ; : Cement, Cast Steel 
ee ,C " =e. —_— p —— olburn Mach. Tool Co.. Franklin, 4 
waren Eee. Co a w Britain, Conn. | General Electric Co , New York a. penal Clark Cast Steel Cement Co., Shelton, 
Union Twist Drill Co., Athol, Mass.| Niles-Bement-Pond Co.. New Yor! . , : 
: : ee Pye alga . E. J. Flather Mfg. Co., Nashua, N. H Conn. 
Wilmarth & Morman Co Grand Roth B & ¢ Chicag Il! , Nashua, N. . . " : : 
Rapides. Mich zoth 3TOs : . puCagO., Par Gisholt Mach. Co., Madison, Wis. Obermayer & Co., S., Cincinnati, O. 
“ he . M as uv VO., ' un ark Harrington, Son & Co., Edwin, Phila- 
Barrels, Steel : os oe Ne | Cement, Iron 
’ cULabe, . e 2W ; * : . Wee 
Bolt and Nut Machinery Mitts & Merrill, Se tg Mich Smooth-On Mfg. Co., Jersey City, 
] . » _ : bs « , Sag . ( ° ’ 
Lyon Metallic Mfg. Co., Aurora, Il Acme Mchry. Co., Cleveland, O. mentee ~ hine Tool Wks., Ine, N. J. 
Davis Machine Co., W. P., Roches- _ Phila a ‘oo 
Bars, Boring ter, N. Y. Niles-Bement-Pond Co., New York Centering Machines ss 
B h Co., 1 R. I Foote-Burt Co., Cleveland, O Prentiss Tool & Supply Co., New| Hendey Mach. Co. Torrington, 
eaman & Smith Co., Prov., RK . Harrington, Son & ¢ Edwin, Phila Ork onn. - . 
Cleveland Twist Drill Co., Cleveland, delphia, Pa ' ™ Sellers & Co., Inc., Wm., Philadel- | McCabe, J. J., New York. eon 
VU j Landis Machine Co., Waynesboro, phia, Pa ; National Machine Co., Hartford, 
Kklmes Engineering Works, Chas. I a Vandyck Churchill Co., New York. _ Conn. : ‘ : 
Chicago, Ill. Manville Mach. Co.. E. J.. Water- Niles-Bement-Pond Co., New York. 
Krieger Tool & Mfg. Co., Chicago, bury, Conn oe Boring Tools Pratt & Whitney Co., Hartford, 
11) McCabe, J. J., New Yorl mstrone Ba . Chin Conn. 
Niles-Bement-Pond Co., New York Milton Mfe Co Milton Pa - ‘ne Bros. Tool Co., Chicago,| Prentiss Tool & Supply Co., New 
Prentiss Tool & Supply Co., New] Mummert. Wolf & Dixon Go., Han- ao : . a York. 
York } —_ ag olf ixon o., a ame r Tool & Mfg. Co., Chicago, Whiton Mach. Co., D. E., New Lon- 
Underwood Co., H. B., Philadelphia, National- Acme Mfg. Co., Cleveland, don, Conn. 
Pa. ) Box Tools, Roughin 
: S Ss Centers, Planer 


Bearings, Ball and Roller 


3oston Gear Works, Norfolk Downs, 

» Mass 

Hess-Bright 
a 

Hyatt Roller Bearing Co., Harrison, 
me 


Mfg. Co., Philadelphia, 


Belt Dressing 
Cling-Surface Mfg. Co., Buffalo, N. Y 


Dixon Crucible Co., Joseph, Jersey 
City, N. J 
Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo 
Smooth-Or Mfg. Co Jersey City, 
Belt Fasteners 
Bristol Co., Waterbury, Conn 
Greene, Tweed & Co., New York 
Belt Filler 
Schieren Co., Chas. A., New York 
Shultz Belting Co., St. Louis, Mo 
Smooth-On Mfg. Co., Jersey City, 
Belt Lacing Machines 
Birdsboro Steel Foundry & Mach 
Co., Birdsboro, Pa 


Belt Shifters 


rhe L. & Boston, Mass. 


LD. Co., 


Belting, Leather 





Chicago Raw Hide Mfg. Co., Chi- 
cago, Lil 

Schieren Co., Chas. A.,.New York 

Shultz Belting Co., St. Louis, Mo. 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Phila., Pa 

Watson-Stillman Co., New York 

Bending Machines, Plate 

Niles-Bement-Pond Co., New York 

Prentiss ‘Tool & Supply Co., New 
York 

Sellers & Co., Ine Win., Philadel- 
phia, Pa 

Whitcomb-Blaisdell Machine Tool 
Co Worcester, Mas 

Bending Machines, Power 

Long «& Allstatter Co., Hamilton, 
Ohio 

Niles-Bement-Pond Co New York 

Sellers & Co... In¢ Wn Philadel- 
phia Pa 

Bending Tools, Hand 

Estep & Dolan, Sandwich, II 

Wallace Supply Co., Chicago, I 

Blocks, Chain 

Net Hoists, Hland 


Oo. 
National Machinery Co., Tiffin, O. 


Newton Machine Tool Wks Inc., 
Phila., Pa 

New Haven Mfg. Co., New Haven 
Conn 

Niles-Bement-Pond Co., New York 

Northern Electrical Mie Co., Madi- 
son, Wis 

Prentiss Tool & Supply Co., New 
York 


Inc Wm., Philadel- 


Sellers & Co., 
phia, Pa. 


Standard Engineering Works, Ell- 
wood City, Pa 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Lang Co., G. R., Meadville, Pa 

Bolts and Nuts 

Electric Welding Product CO., 
Cleveland, Ohio 

Milton Mfg. Co., Milton, Pa 

National-Acme Mfg. Co., Cleveland, 
oO 

Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 


Conn 
Books, Technical 
American School of Correspondence, 


Chicago, Il 


Hill Publishing Co., New York 
Sames, Chas. M., Jersey City, N. J. 
Syste Chicago, Ill 
Boosters 
Burke Electric Co., Erie, Pa 
C & C Electric Co., New York 
Crocker-Wheeler Co., Ampere, N. J 
General Electric Co., New York 

Elec. Mfg. Co., Madison, 


Northern 
W 


is 
Roth Bros. & Co., Chicago, III 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 
Boring and Drilling Ma- 


chines, Horizontal 
Barnes Co W I & John, Rockford 


Il) 

Beaman & Smith Co., Prov., R. | 

Betts Mach. Co., Wilmington, Del 

Detrick & Harvey Mach. Co., Wil 
mington, Del 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Fosdick Mach Pool Co Cin ‘> 

Gisholt Mach. Co., Madison, Wis 

Hill, Clarke X& Co Im Boston 
Mass 

Lucas Ma lool Co., Cleveland. O 

Met ibe J J Ne W Yo K 

Motch & Merrvweather Machinery 
Co., Che veland, O 

New Haven Mfg. Co., New Haven 
Conn 

Newton Mach. Tool Works, Ince., 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York 

Prentiss ‘Tool & Supply Co., New } 
Yor! 

Rockford D Mach. Co Rock 
ford, I 

Sellers & Co., Inc., Wim Philads 
phia, Pa 

Universai I ing Mach. Co., Hudson 
Mass 

Vandyck Churchill Co New Yorl 

W hitcomb-Blaisdell Mac lool Co., 
Vorcester. Mass 





Bardons & Oliver, Cleveland, O. 

Brazing 

Industrial Oxygen Co., New York. 

Sanford Mfg. Co., F. ¢ Bridgeport, 
Conn 

Universal Fluxine Co., Urbana, Ohio. 


Broaching Machines 


Harrington, son «& Co., Kdwin, 





Philadelphia, Pa 

Hill, Clarke & Co., Inc Boston, 
Mass. 

Lapointe Mach. Tool ('o., Hudson 
Mass. 

Bulldozers 

Bliss Co., I W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss lool «& Supply Co., New 
York 

Cabinets, Tool 

Armstrong Bros. Tool Co.., Chicago, 
Il! 

Hammacher, Schlemmer & Co., New 

ork 
Morse Twist Drill & Mach. Co., New 


Bedford Mass 


Calipers 
Brown & 

dence, R . 
Schuchardt & Schutte, New York. 
Slocomb Co., J. T., Providence, R. I. 


Sharpe Mfg. Co., Provi- 


Starrett Co., L. S., Athol, Mass 
Cams 
Bilgram, Hugo, Phila., Pa. 


Boston Gear Works. Norfolk Downs, 


Mass 
Fuller Haven, Conn. 


Mfg. Co., New 


Carborundum 


See Grinding Wheels. 

Carborundum Paper and 
Cloth 

Carborundum Co., Niagara Falls, 

\ 

Case-Hardening 

American Gas Furnace Co., New 

Rogers & Hubbard Co., Middletown, 
Conn 

Williams & Co., J H , Brooklyn, 
N. ¥ 


Castings, Brass and Bronze 


Clum & Atkinson, Rochester, N. Y 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 

Berry & Parker, Erie, Pa 


Franklin Mfg. Co., H. H., Syracuse, 
N 


Castings, Iron 


Birdsboro Steel Fdry 
Birdsboro, Pa 


Buffalo Fdry. & Mach. Co 
N. ¥ 


& Mach. Co., 


Buffalo, 


Cell Drier Machine Co . lraunton, 
lass 

rie Foundry Co., Erie, Pa. 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn 


faylor & Fenn Co., Hartford, Conn. 





Cincinnati Planer Co., Cincinnati, O. 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


New Haven Mfg. Co., New Haven, 
Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Woodward & Powell Planer Co., 


Worcester, Mass. 


Chains, Driving 

Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Con 


Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. : 

Cleveland Automatic Machine _Co 
Cleveland, O. 

Gatvin Mach. Co., New York. 

Gisholt Machine Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Reed Co., F. &., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 
Ohio. ’ : “a 
Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. .Co., T. 
ham, Mass. 
Brown & Co., R. H., 
Conn. 
Celfor Too! Co., Chicago, Ill. 
Cleveland Twist Drill Co., Cleveland, 
QO. 


R., Ashburn- 


New Haven, 


Cushman Chuck Co., Hartford, 
Conn. : 5a 
Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, 
Modern Tool Co " Erie, Pa. 
Morrow Mfg. Co., Elmira, N. Y. 
Morse Twist Drill & Mach. Co., New 

Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Russell Anti-friction Drill Chuck Co., 

Elmira, N. Y. 
Skinner Chuck Co., 


Conn. 


New Britain, 


Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 


Co., New Britain, Conn. 
Barnes Mfg. Co., Chi- 


Union Mfg 


Whitman & 
cago, Ill. 

Whitney Mfg. Co., Hartford, Conn. 

Whiton Mach. Co., D. E., New Lon- 
don, Conn. 

Wiley & Russell Mfg. Co., 
tield, Mass. 


Green- 


Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son E., Windsor 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


Co., 
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Detachable and Riveted 
Roller Chains. 


All popular sizes. 





| 
—e 


I \ J | 
— 
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“i 


\\ 


PATENTED 


New ‘‘Whitney”’ Quiet Chain 


(SCHMIDT PATENT) 

















Latest Improved 
“Whitney” 
CHAIN BELT 
is a great success 
for 


many purposes. 





This New Vertical Universal High Speed Milling At- 
tachment makes the ‘‘Whitney’’ Hand Miller one of the 
most complete and desirable tools on the market for a 
wide range of work. 





If you are not taking advantage of the Woodruff Patent System of Keying 
it will pay you to investigate. Better results and greater saving in cost. We 
carry 95 regular sizes of Keys and Cutters in stock for immediate delivery. 


THE WHITNEY MFG. CO., 


HARTFORD, CONN. 
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Chucks, Lathe —Continued. 

Russell Anti-friction Drill Chuck Co., 

p~ Elmira, N. Y. 

Skinner Chuck Co., 
Conn. 

Union Mfg. Co., 

Whiton Mach. 
don, Conn. 


New Britain, 


New]Britain, Conn. 
Co., D. E., New Lon- 


Chacks, Planer 

Cincinnati Planer Co., Cincinnati, O. 

Harrington & Son Co., Edwin, Phila- 
delphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Chucks, Split 

Hardinge Bros., Chicago, Ill. 

Rivett Lathe Mfg. Co., Boston, Mass. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J 

Circuit Breakers 

Crocker-Wheeler Co., Ampere, N. J. 


General Electric Co., New York. 
Western Electric Co., Chicago, Ill. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Clamps 
Hammacher, Schlemmer & Co., New 
ork. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Starrett Co., L. Athol, Mass. 
Tudor Mfg. Co., Tacnton’ Mass. 
Clocks, Watchman’s 
Hardinge Bros., Chicago, III. 
Clutches, gee 
Bliss Co., E. W., Brooklyn, N. Y. 
H. W., Chicago, 


Caldwell, Son 5 Co., 
l 


Ill. 

Eastern Machinery Co., New Haven, 
Conn. 

Evans Friction Cone Co., 
Centre, Mass. 


Newton 


Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 
Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
ar ~ ne Mach. Co., Cincinnati, 
Ohio 
Reeves Pulley Co., Columbus, Ind. 
Williams Foundry & Machine Co., 
Akron, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Compound, Core 


Obermayer Co., S., Cincinnati, O. 
Universal Fluxine Co., Urbana, O. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jersey 
City, N. 
Smooth-On “Mfe. Co., 

i de 


Jersey City, 


Compressors, Air 


- ~~ Machinery Co., Bradford 
a. 
Bury Compressor Co., Erie, Pa. 


( layton Air C ompressor Works, New 
ork 
Indepe —~ 
Chicago 
Ingersoll- Au. Co., 
Spacke Machine Co., 
apolis, Ind. 


Pneumatic Tool Co. 


New York. 
F. W., Indian- 


Compressors, Gas 


Blaisdell Maehinery Co., Bradford, 


Ingersoll-Rand Co., New York. 


Cones, Friction 


Evans Friction Cone Co., 
Centre, Mass. 


Newton 


Connecting Rods and Straps 


Electric Welding Products Co., 
Cleveland, Ohio. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Contract Work 


Blanchard Machine Co., 
ass. 

Cell Drier Mach. Co., Taunton, 

Farrel Fdry. & Mach. Co., 
Conn. 

Fuller Mfg. Co., New Haven, 

Merritt, Jos., Hartford, Conn 

Morrow Mfg. Co., Elmira, N. Y. 

Owen Machine Tool Co., Spring- 
field, O 


Cambridge, 


Mass. 
Ansonia, 


Conn. 





Contract Work—Continued. 


Schaeffer Mach. Wks., Phila., Pa. 
Turner Mach. Co., Danbury, Conn. 
Starters, 


Controllers and 


Electric 
Crocker-Wheeler Co., 
Cushman Electric 


Ampere, N. J. 
Co., Concord, 


N. Hi. 
General Electric Co., New York. | 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Conveyors, Automatic 
Lamson Consolidated Store Service 
Co., Boston, Mass. ; 
Link-Belt Co., Philadelphia, Pa. 
Coping Machines 
Long & Allstatter Co., 


Ohio. 
Niles-Bement-Pond Co., 


Hamilton, 
New York. 
Corundum 

See Grinding Wheels. 


Cotters 


Cleveland Twist Drill Co., Cleveland, 
Ohio. 

Morse Twist Drill & Mach. Co.,4New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill’ Co., Athol, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Gyamet Twist Drill Co., Cleveland, 

iio 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Slocomb Co., J. 7., Prov., R. I. 

Starrett Co., L.S., Athol, Mass. 


Counters, Revolution 

Root Co., C. J., Bristol, Conn. 

Schuchardt & Schutte, New,York. 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R., 
ham, Mass. 

— Iron Foundry,* Providence, 
R 


Ashburn- 


Coates Clipper Mfg. Co. Worcester, 
Mass. 

Dill Slotter People, Phila.,4Pa. 

Evans Friction Cone Co., Newton 
Centre, Mass 

Garvin Mach. Co., New York. 

LeBlond Mach. Tool Co., R. K., Cin- 
cinnati, O. 

McCabe, J, J., New York 


Norton Grinding Co., Worcester, 
Mass. 

Safety Emery Wheel§Co.. Spring- 
field, ¢ 

Smith Countershaft Co., Boston, 


Mass. 


Countershafts, oe 
Dill Slotter People, Phila., 


Evans Friction Cone Co., _—_— 
Centre, Masg 

Wilmarth & Mormon UCo., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syracuse, 
a 

Couplers, Hose 

Greene, Tweed & Co., New York 

Independent Pneu. Tool Co., Chi- 


cago, Ill. 
Ingersoll-Rand Co., New York 
Couplings 
Almond Mig. Tks “Ex Bens 


ham, Mas 
Caldwell & ‘Son Cis Be We 


Ashburn- 
Chicago, 

Davis Machine Co., W. v., Roches- 
ter, N. Y. 

Link- ‘Belt Co., Philadelphia,’ Pa. 

Nicholson & oo, Ww. ma Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Williams Fdry. & Mach. Co., Akron, 
Ohio 

Cranes 

Brown Hoisting Mach. Co., Cleve- 


land, O 
Case Mfg. Co., Columbus, O 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio 


Manning, Maxwell & Moore, Inc., 
New York 

Maris Bros.,. Philadelphia, Pa, 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De- 
troit, Mich 





Cranes —Continued. 
Obermayer Co., S., Cincinnati, O. 


Pawling & Harnischfeger, Milwau- 
mkee, Wis 
Sellers 3 Lo. Inc., Wm., Philadel- 


phia 
She —s Fiectric Gave & Hoist Co., 
ontour Falls, 
Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New York. 
Crank Pin Turning Ma- 
chines 


New York. 
Philadel- 


Niles-Bement-Pond Co., 

Underwood & Co., H. B., 
phia, Pa. 

Crank Shafts 


Standard Connecting 
Beaver Falls, Pa. 


Crucibles 
Dixon Cruc ible Co., 


City, 
Obermayer Co., S., Cincinnati, 


Crushers 
Farrel Fdry. & Mach. Ansonia, 
Conn. : 4 
Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 

Cupolas and Ladles, Foun- 
dry 

Obermayer Co., S., 

Paxson Co., J. W., 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, lowa. 

Becker Milling Machine Co., 
Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & ; a Mfg. Co., Provi- 

dence, R. 

Cleveland § ist Drill Co., Cleveland, 
oO. 


Rod Co., 


Joseph, Jersey 


Co., 


Cincinnati, O. 
Phila., Pa. 


Hyde 


Hardinge Bros., Chicago, Ill. 
Harrison & Knight Mfg. Co., New- 
ark, 
Ingersoll’ 
ford, 
Kearney & Trecker, Milwaukee, Wis. 
Morse Twist Drill & Mach. Co., New 

Bedford, Mass. 
Owen Mach. Tool Co., Springfield, 


.J 
Milling Mach. Co., Rock- 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, sno. M., Gloucester 
City, N. 

Sloan Ye Chace Mfg. Co., Ltd., New- 
ark, N. J. 


Standard Tool Co., Cleveland, O. 
Union Twist Drill’ Co., Athol, Mass. 
Ward & Son, Edgar , & Boston, 


Mass. 
Whitney Mfg. Co., martrora, Conn, 
Cutting-Off Machines 


Areestrens Bros. Tool Co., Chicago 

Ill. 

Bignall & Keeler Mfg. Co., 
ville, 

Brown & Sharpe Mfg. Co., 
dence, R. 

— Machine Co., W. F.. 


Edwards- 
Provi- 
Roches- 


N. Y 
H ier rt-Rogers 


Mach. Co., South 
Sudbury, Mass. 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Inc., 


Philadelphia, Pr 


— K Whitney Co., Hartford, 
Co 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Cutting-Off Tools 

-.- wae Bros. Tool Lo., Chicago, 

—— & spencer Co., Hartford, 


Con 


Cleveland Twist Drill Co., Cleveland, 


Fitchburg Machine Works, Fitch- 
burg, Mass. 

cmon Tool & Mfg. Co., Chicago, 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Diamond Tools 


Abrasive Metal Co., Phila., Pa. 
American Emery Wheel Co., Provi- 
dence, R 
Dickinson, 
Safety 
field, 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 


Thos. L., New York. 
Emery Wheel Co., Spring- 





Dies, Sheet Metal —Continued. 
Boston Tool Co., Cambridge, Mass. 


Consolidated Press and Tool Co., 
Hastings, Mich. 

ae Mach. Co., Bridgeton, 
N. J. 

Stearns Stamping Co., W. H., Wor- 
cester, Mass. 

Dies, Sub-Press 

Sloan & Chace Mfg. Co., Newark 


N. J. 
Waltham Machine Works, Waltham, 
Mass. 
Dies, Threading, Opening 
Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 


Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drawing Boards and Tables 

Kolesch & Co., New York. 

Drawing Materials 

Kolesch & Co., New York. 

Drafting Machines 

Universal Drafting Mach. Co., Cleve- 
land, O. 

Drilling Machines, Bench 

American Watch Tool Co., Waltham. 

& John, Rockford, 

Pratt & Whitney Co., 


Conn. : 
Prentice Bros. Co., Worcester, 


Mass. 

a Co., W. F. 
l 

Hartford, 


Mass. 


Rockford Drilling Mach. Co., Rock- 
ford, 
Slate Machine Co., Dwight, Hart- 


ford, Conn. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J. 

U. 8S. Electrical Tool Co., Cincinnati, 
QO, 


Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 
Bickford Drill & Tool Co., Cincin- 
nati, O. 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 
Sellers & Co., Inc., Wm., Phila., Pa. 


Drilling Machines, Maltiple 
Spindle 


American Tool Wks. Co., 
Baker Bros., Toledo, O. 
Barnes Co., W. F. & John, 


ford, Ill. 
Baush Mach. Tool Co., Springfield, 
Mass. 
one Drill & Tool Co., Cincinnati, 
( 


Cin., O. 
Rock- 


Flather Planer Co., Mark, Nashua, 
Foote-Burt Co., 


The, 
Ohio. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son Co., Edwin, 
Philadelbhia, Pa. 

Henry & Wright Mfg. Co., Hart ford, 


Con 
am & Co., 


Mass. 
Marshall & “Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Natiodol Machine Co., Hartford, 
Conn. 
Newton Mach. Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 
Prentiss Tool & Supply Co.. New 


York. 
Rockford Drilling Mach. Co., Rock- 


Cleveland, 


n. 
Clarke Inc., Boston, 


Inc., 


ford, 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Slate Mach. Co., Dwight, Hart- 


ford, Conn. 
Taylor & Fenn Co., Hartford, Conn. 


‘Drilling Machines, Portable 


Cincinnati Elec. Tool Co., Cin.,"0O. 
Coates Clipper Mfg. Co., Worcester, 
Mass. 
Gem Mfg. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Newton Machine Tool Wks., 
Phila., Pa. 
Niles-Bement-Pond Co., New York. 
ae Electrical Tool Co., Cincinnati, 


Inc., 
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No. 3 PLAIN MILLING MACHINE. WORKMANSHIP AND ACCU- 
RACY GUARANTEED TO HENDEY STANDARDS. 


This machine has 21 changes of 
feeds through gearing and driven by 
heavy roller chain. 





Table, Cross, and Vertical Feeds 
ALL AUTOMATIC. Ball Bearing 
Thrusts on elevating and table feed 
screws. 


Each feed has separate engagement, 
and with feed reverse are within easy 
control from front of knee. 

Table has working surface of 48.5” 
x 13”, and 3 T slots §” wide. Range of 
feeds 34”’ x 10” x 20” 

Main Spindle has Taper Journals at 
either end, running in Annular Bear- 
ings, fitted with Ring Oilers. The best 
spindle construction used as it affords 
longest possible wear and maintains 
accuracy of alignment. 


Top Housings for Arm are AN- 
NULAR and fitted with self-centering 
Binders. 


The Hendey Machine Co., 
Torrington, Conn., U. S.A. 


Manning, Maxwell & Moore, Chicago, New York, 
Boston, Pbiladelphia, Pittsburg, Syracuse, De 
troit, 8t. Louis, Milwaukee. The W M. Pattison 
Supply Co., Cleveland, O. A.R. Williams Ma- 
chinery Co., Toronto, Ontario General Supply 
Co., of Canada, Ottawa, Ontario. C. W. Burton, 
Griffiths & Co., London, England. 








REED LATHES 















i © ‘® 
. = 











NO FRILLS 


Simpie, Powerful, Accurate 


Guaranteed for long life and satisfactory service. 
CIRCULAR 


F. E. REED COMPANY, Worcester, Mass., U.S. A. 


[SELLING AGENTS: MANNING, MAXWELL & MOORE, Inc., 85-87-89 Liberty Street, New York, N.Y. 






2-24-96 South Canal 8t., Chicago, Ill. 128 Oliver St., Boston, Mass l Arch St., Philadelphia, f St. Clair 4 t Mere 
Bidg., Milwaukee, Wis Frisco Bidg., St. Louis, M Majestic Bidg., Detroit, Mic? Park idz Pitts re, Pa Kirk B ~ ¥ 
Atlanta, Ga Tokio, Japa: Mesico City, Mex Thos, & Low Machiner Co., Prowtde R.} “yracus Rae. | f Svra nee N.Y 
Carey Machinery & Supply Co., Baltimore, Md rhe Chas. A. Stretinger Co., Detr M Fenwick Fr a. *. Pra Cha ay 

& ¢ Ltd., London, Eng. The A. R. Williams Machinery Co., Ltd, Toronto, Ont. Van Riets en & Houw K sin. Holand pp 
t Co., Moscow, Buasia, C. & J. W. Gardner Co., &. Petersburg, Russia Graham Bros., Stockholm, 8wed F. G. Kretech rA , Frankfor 


a. M., Germany 
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Drilling Machines, Radial Drills, Electric Elevators Filing Machines 
American Tool Works Co., Cin., O. egepentens, Pneumatic Tool Co., we Elevator Co., Philadel- Robinson Tool Works, Waterbury, 

’ ori Chicago, ao . Yonn. 

— Tool Co., Springfield, | y 7 "Horn Elec. Co., Cleveland, Ohio. ag ge & Co., Edwin, 
Bickietd Deili & Tool Co., Cincia- Link-Belt Co., Philadelphia, Pa. So Wee 

nati, O. a a Drills, Flat Chicago Flexible Shaft Co., Chicago, 
Dreses Mach. Tool o., Cin., 0. Celfor Tool C Chi Ill E Wheel Ill. 
Fitchburg Machine Works, Fitch- eNor 100! Vo., UNicago, 111. mery eels Coates Clipper Mfg. Co., Worcester, 


burg, Mass 
Foote-Burt © ‘0., Cleveland, O. 
Fosdick Mach. ‘Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hilbert Mach. Co., Cincinnati, Ohio. 


Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. . 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Newton Mach. Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co. Wore ester, Mass. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., 
phia, Pa. 
Vendyek Churchill Co., 


Wm., Philadel- 
New York. 


Wormer Mchy. Co., C. C., Detroit, 
Mich. 

Drilling Machines, Rail 

Foote-Burt Co., Cleveland, O. 

Newton _ Tool Wks., Inc., 
Phila., 

Niles- Scesent- Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila., Pa. 
Shepa.d Electric ¢ rane & Hoist’ Co., 
ontour Falls, N. 
Standard Tool Co., ¢ ‘leveland, O. 


Drilling Machines, Turret 


Phila., Pa. 


Fay Machine Tool Co., 
New York. 


Niles-Bement-Pond Co., 


Drilling Machines, Upright 
Tool Works Co., 


Toledo, O. 
Rockford, 
Ill. 


& John, 

Beaman & Smith Co., Prov., R. I. 

Burk Machinery Co., Cleveland, Ohio 

Celfor Tool Co., Chicago, Ill. : 

Cincinaatt Mach. Tool Co., Cincin- 
nati, 

Davis Mac hine Co., W. P., 
ter, N. Y. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 

Henry & Wright Mfe Co., Hartford, 
Conn. 

Hill, Clarke & Co., 

Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Mach. Tool Co., Cincinnati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., 

] 


American Cin., O 
Baker Bros., 


Barnes Co., W. F. 


Roches- 


Inc., Boston 


Huschart Machry. Co., 


Rockford, 


Ill. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York, 

Prentice Bros. Co., Worcester. Mass. 


Prentiss Tool & supply VCo., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Mach. Co., Dwight, Hartford, 
Conn. 

Sloan & Chace Mfg. Co., Newark, 
N. J 


Taylor & Fenn Co., Hartford, Conn. 


Vandyck Churchill Co., New York, 

Whitney Mfg. Co., Hartford, Conn, 

Wiley J Russell Mfg. Co., Green- 
field, Mass. 


Wormer Mchry. Co., C. C., De 
Mich. 


‘troit, 


Drills, Center 


Cleveland Twist Drill Co., Cleveland, 
oO. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 
Pratt &QWhitney Co., 

Conn. 
Slocomb Co., J. T., 
Standard Tool Co., 


Hartford, 


Prov., R. I 
Cleveland, O. 





Lincoln Williams Twist Drill Co., 
Taunton, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Drills, Hand 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Coates Clipper Mfg. Co., Worcester, 
M 


ass. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ae Electrical Tool Co., Cincinnati, 


Drills, Pneumatic 


Clayton Air Compressor Works, New 
ork. 
Independent 
Chicago, Ill. 
Ingersoll-Rand Co., New York. 


Pneumatic Tool Co., 


Drills, Ratchet 


Anggsteene Bros. Tool Co., Chicago, 
Hartford, Conn. 
New York, 
Cleveland, 


Billings Spencer Co., 
Boker & Co., Hermann, 
wpa Twist Drill Co., 


Greene, Tweed & Co., New York. 
Hisey-Wolf Mach. Co., Cin., O. 
Parker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Gloucester 
City, N. J 


Standard Tool C o., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
son, Wis. 


Madi- 


Drill Speeder 


Graham Mfg. Co., Providence, R. I. 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Electric Co., 
C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Electro Dynamic Co., Bayonne, N. J. 
General Electric Co., New York. 


Erie, Pa. 


Jantz & Leist Elec. Co., Cin., O. 
Nesthern Elec. Mfg. Co., Madison, 
Vis. 


Roth Bros. 
Sturtev 
Mass. 
Triumph Electric Co., 
Western Electric Co., 
Westinghouse Elec. 
Pittsburg, Pa. 


& Co., Chicago, Ill. 
ant Co., B. F., Hyde Park, 


Cincin., O. 
Chicago, Ill. 
Mfg. Co., 


Electrical Supplies 


Crocker-Wheeler Co., Ampere, N. J. 
Cushman Electric Co., Concord, 


Electro Dynamic Co., Bayonne, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cincinnati, 
oO. 

Northern Elec. Mfg. Madison, 

is. 

Pearce Co., Fred’k, New York. 

Roth Bros & Co., Chicago, Ill. 

rriumph Electric Co., Cincinnati, O 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, O 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Co., 


Electrically Driven Tools 
and Machinery 
American Tool Works Co., Cin., O. 


Cincinnati Electrical Tool Co., Cin- 


cinnati, O. 


Cushman Electric Co., Concord, 
N. H 


Electro Dynamic Co., Bayonne, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ransom Mfg. Co., Oshkosh, Wis. 


Roth Bros. & Co., C hicago, Ill. 

U. S. Electrical Tool C o., Cincinnati, 
oO. 

Van Dorn Elec. & Mfg. Co., Cleve- 

land, O. 


Western Electric Co., Chicago, Ill. 





See Grinding Wheels. 


Emery Wheel Dressers 

Abrasive Material Co., Phila., Pa. 

7 Emery Wheel Co., Provi- 
dence, R. I. 

Bay State Stamping Co., Worcester, 
Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, 

Diamond Saw & Stamping Works, 


Buffalo, N. Y. 
Dickinson, Thos. L., New York. 
New York. 


Greene, Tweed & Co., 
sar Emery Wheel Co., Spring- 


field, O. 
gtendard Tool Co., Cleveland, O. 
Vitrified Wheel Co., Westfield, Mass. 
Wrigley Co., Thos., Chicago, Tl. 


Enclosures, Tool-Room 


Hart & Cooley Co., New Britain, 
Conn. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 


Electrical 


Crocker-Wheeler Co., Ampere, N. J. 
Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 
a Mach. Co., Bridgeport, 
Blaisdell Bradford, 


Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 


Machinery Co. 


Engines, Motor 
ae Mfg. Co., H® H. 


aN. 


, Syracuse, 


Engines, Steam 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Engraving Machinery 
Gorton Mach. Co., Geo., Racine, Wis. 
Eshaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 


Sxpanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Factory Sites 
Rahway Valley R. R., New York. 


Fans, Electric 


Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 


nearnere Elec. Mfg.,Co.. Madison, 

is 

Sturtevant Co., B. F., Hyde Park, 
Mass 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 

Crocker-W heeler Co., 
General Electric Co., 
Sturtevant Co., B. F 


Ampere, N. J. 
New York. 
Hyde Park, 


Mass. 
Western Electric Co., Chicago, Il. 


Files and Rasps 
Barnett Co., G. &.H., Phila., Pa. 


Carver File Co., P hiladelphia, Pa. 
Hammacher, Schlemmer & Co., New 


Yor 
National File and Tool Co., Phila- 
delphia, Pa. 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., E. P., New York. 


Simonds File Co., Fitchburg, Mass. 


File Sharpening Machines 

American File Sharpener Co., New 
York. 

Filler, Iron 

Clagk Cast Steel Cement Co., Shelton, 


onn. 
Felton, Sibley & Co., Philadelphia, 





cen St Mfg. Co., Pittsburg, Pa. 


Forges 

Bradley & Son, C. C., Syracuse, N. Y. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
— & Co., R. H., New Haven, 


7 “Tool Holder Co., 
Williams & Co., J. H., Brooklyn, 
N. Y. 


Shelton, 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Phila., Pa. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Frictions, Paper and Iron 
Rockwood Mfg. Co., Indianapolis, 
Ind. 
Furnaces, Annealing and 
Tempering 
American Gas Furnace Co., New 
Chicago, 


ork. 
Colgneo Flexible Shaft Co., 


Hoskins Co., The, Chicago, Il. 
Rockwell Furnace Co., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


Furnaces, Electric 
Hoskins Co., The, Chicago, Il: 


Furnaces, Gas 


American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chicago, 
Il. 


Rockwell Furnace Co., New York. 
U. S. Gas Furnace Co., Providence, 
a 


Furnaces, Melting 


American Gas Furnace Co., New 


York. : 
Chicago Flexible Shaft Co., Chicago, 
Ill. 
Obermayer Co., S., Cincinnati, O. 
Furnaces, Oil 
Rockwell Furnace Co., New York. 
Tate, Jones & Co., Pittsburg, Pa. 
Furnaces, Welding 


Industrial Oxygen C On, , New York. 
Sanford Mfg. Co., F. C., Bridgeport, 
Conn. 


Furniture, Machine Shop 


Hart & Cooley Co., New Britain 
Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., 
dence 
Cleveland Twist Drill Co., Cleveland, 


Provi- 


oO. 
ae - & & Wright Mfg. Co., Hartford, 


a Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Rogers Wks., Jno. M.. Gloucester 
City, N. J 

Slocomb Co., J. T., Prov., R. 1. 

Starrett Co., L. 8., Athol, Mass. 


Gages, Steam 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gaskets 

Greene, Tweed & Co., New York. 

Ps Mfg. Co., Jersey City, 
N. J. 
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ay welding in France most of the members carbon steels do not always prove satis Commercial soft-steel wire is used as a 
ey. of this society will remember the frame factory, but high-speed steel can be ller in most cases, but sometimes it 1s 
used by the Darracq Company several welded to machine steel without any desirable to use pieces from a_ similar 
years ago. The whole frame, apparently, trouble This feature should prove in casting and these can readily be cut into 
go, was pressed out of one piece The en- teresting to superintendents, as consider- strips by the oxygen cutting torch. It is 
ter, gine and the transmission cases were sup able reduction t] amount of high idvisable, where possible, to test samp! 
ported by extensions of the bottom flange speed steel required should result by its welds where the best combination is not 
of the frame, but this supporting pan was ust known 
solid at some parts with the upper flange Broken crank shafts have occasionally 
Yy. . ace. : a , : ‘ Wetpinc Cast [Ron 
: and must have been welded. This con- been welded, though | do not recommend 
jew dition was a veritable Chinese puzzle to this unless it is in the web where a larg he welding of cast iron is really the 
rk, the majority of people in this country at amount of metal can be added, or at the most satisfactory of all metals, as the 
hat time, as the possibilities of oxy-acety- end of a bear where it in be left large metal become sufficiently fluid to leave a 
lene welding were not then generally 
rd, known. 
Investigations have proved that it is 
-_ possible to autogenously weld without . 
on, materially changing the composition, and 
yn, also that there is no more carbonization 
due to the use of acetylene than there is 
with the hydrogen flame. 
. WELDING STEEI 
irk, Steel does not become so fluid as the 
majority of metals, and can therefore be 
m worked in any position. It is possible to 
slis, weld on the under side, particularly where 
the high-pressure torch is used, as the 
na high pressure spreads the metal, thus 
lew making it possible to weld an automobile 
-— frame in place and even add metal to the FIG. 9. WELDING ALUMINUM 
.. ooth surface ln a molten state the 
etal flows very much like mercury, that 
is, it hangs together in balls Chese 
balls have to be broken up by what is 
= termed scaling powder which is used in 
- much th same manner as a flux in braz 
ing Salt can be used for this purpose, sd 
* though it is liable to harden the metal 
The Davis-Bournonville Company has a 
powder on the market which is not at 
— tended with this disadvantage, the com 
ago, position of which is somewhat of a trade 
: secret, though the price at which it sells 
is so low as to make it not worth while 
3 trying to imitate it 
Considerable care has to be exercised 
as to the nature of the filling stick used, 
ort, as iron containing scrap will often cause 
trouble by hardening. It is, however, no 
a trouble to obtain soft welds when care 
is taken in selecting this material. Care 
should also be taken not to overheat the 
metal and also to allow it to cool off 
slowly 
aan, Intricate castings should be preheated 
_— FIG. & WELDING CAST IRON all over to several hundred degrees, 
ay , though not enough to cause serious warp 
Co. under side of the upper flange, or to the andthe bearing correspondingly shortened. "8: to reduce the possibility of shrink 
7 lower side of the bottom flange as well This, however, is advisable only in cases “8° cracks, which might otherwise take 
ord, on to the wertiesl web. where it is difficult to get a replacement place due to the extreme difference in 
ster When adding metal, care should be There is an enormous benefit to be de temperature at different parts of the 
taken not to let the full force of the flame rived from the use of this process t sting Foreign automobile cylinder 
play on the rod, unless it is in contact eliminate defects which seem bound to stings are particularly liable to this, pos- 
with the larger body of metal being appear in steel castings The success with sibly owing to the large percentage of sul- 
Co., welded, which will absorb the surplus heat which steel castings can be welded de phur which produces hot shortness 
and prevent it being burned. pends largely the nature of the metal Cast iron has the peculiarity of flowing 
As in blacksmiths’ welding, the amount and this would, of coursé¢, determine the ‘o the part having the highest temperature ; 
‘ity, of carbon has a good deal to do with the extent to which the welding process it is, therefore necessary, when wishing 
strength of the resulting weld. High- could be used to draw metal from one part to another, 











to play the torch on the latter place, but 


ot course keeping the other one molten. 

lhe operator is aware of the blow 
holes he leaves in the weld, as the metal 
will not flow over these without special 


effort on his part, the hole showing as a 


depression in the surface which must be 
blown open with the flame so as to close 
from the bottom, or as is often the cas« 
when it is due to sand or slag, it must be 


dug out with an iron rod to be eliminated 


1 he special effort required to close over 


this depression consists of playing the 
torch in circle around the depression 
and then suddenly removing it. The mo 


metal causes it to unite 


| he 


Is, Of Course, 


mentum of the 


over the cavity desirability of do 


determined by the 


Ided 


ing this 


requirements of the piece being W 


\ good illustration of what can be ac 
complished in cast iron with this process 
is seen in Fig. 8 which shows a 12 
horsepower racing motorcycle combus 
tion chamber, the welding on which was 


carried out at the plant of the Autogenous 


Welding Equipment Company, Springfield, 
Mass 
Phi oken flange was welded up, and 
metal added a d the exhaust boss, 
which had been opened up for racing so 
there w ! mes metal left 
ipport the ex ist pipe when it was 
| red to attacl ak 
WELDING A LINT 
Possibly the m radical developmént 
which this process has produced is the 
tisfactory welding of aluminum his 
long defied all attempts to unite it in 
t manner that would withstand a strain 
anything like the metal itself. It is duc 
to the reducing nature of the flame, which 
Is not ufficient to cause the metal to 
flow together The actual uniting is pro 
duced by puddling the molten metal with 


steel rod which effectually breaks up any 


ting of oxide In the same mannet 
ind other additions can be added to 
castings, they being shaped up in much 
the same manner as one might do with 
molding sand The molten metal works 
in much the same manner as this sand 
Great care has to be taken in handling 
this metal owing to it having very littl 
treneth when heated a few hundred de 
grees, and this difficulty is increased by 
its high heat conductivity which allows 
very little difference in temperature be 
tween the place being welded and_ th 
nding metal. This is, however, taken 
care of by supporting the metal on the 
her id with vl phiite lon ks 
Notwit nding these difficulties very 
cessful work is being carried out u 
l Large { t look n 
the » heap le servic 
in 1 een by crank cas 
Rina Ij ) () ( 1S 
l of ‘ f welding | 
me ¢ ng Ww broken that 
ual 
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casting was obtained from the broken 
part which was welded on 


Owing to the fine adjustment of the 


gases obtained in the high-pressure torch 
the temperature of the flame can be some- 


what reduced, which facilitates the weld- 


ing of aluminum. 


When casting any metal which is not 


ductile, there is more or less trouble with 


and, of course, this is 


crac ks, 


with welding, and though 


shrinkage 
the 


also Case 

shrinkage cracks can be welded up, in 
some cases they are produced, as can be 
realized when it is considered that very 
often the metal is already taxed to the 
limit by the internal strains, and the ex 


tra strain, produced by heat, or else the 
weakening of the metal by its application 
last his can 


unde rstoc rd by 


proves to be the straw 


be well those who have 
had experience in soldering aluminum, as 
the small heat required for the purpose is 
sometimes sufficient to produce a crack. 

[his is obviated to a great extent by 
heating the whole casting uniformly, thus 
temperaturt 


and the 


difference of 


reducing the 


the part being welded 


metal 


between 


body of the However, the great 


majority of breakages consist of lugs and 


arms broken off entirely and there 1 


seldom trouble of the above nature n 


repair 
AND MALLEABLE [RON 


WELDING BRASS 


Brass is dificult to work than 


most metals and requires more experience 


more 


on account of the zine readily burning out 
powder on the 
holes. It is 


and depositing a vellow 


weld, and also leaving blow 


idvisable to use borax to prevent this de 


posit It is necessary to get the metal 


t rood red heat and then = quickly 


tO a 2 


ring the welding flame down on it, anc 
tl Id fl l it, and 


as quickly removing it as each drop flows 
Care should be taken not to breathe much 
of the fumes from the zinc. 


Malleable iron is a very unsatisfactory 


material to weld owing to its variation 
between what is practically cast iron and 
steel, and on _ thick 


both. In 


what is practically 


castings often a combination of 


most cases cast iron can be used as a 


filler, but, of 
visable owing to its unsuitability to with 


, this is not always ad- 


courss 


Steel can, of course, be used 


well, except with the 


stand shock 


1 


ut does not work s« 


kind of malleable iron that is practically 
steel 

The automobile manufacturer, wold, 
however, mainly use the torch on this ma 


terial to fill blow holes, weld up shrinkage 


cracl S nd to add metal to replace errors 
in workmanship, and in most cases cast 
, . , 
ron would 1 satista ror nese 
( mV IN mNS I \I ~ 

\ it t proce it 1 ) rly ite 
fferent metals. thos o eal 
est tusion temperatures i « se. being 
I) ctical ‘ 1 t} ri it 
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tle use for such combinations. The most 
useful combination, however, is copper and 
steel; these metals mix in such a manner 
that it is impossible to say where one 
commences and the other ends. This is 
of great advantage for electric conductors, 
as there is no possibility of oxidation 
taking place between them and reducing 
their conductivity. 

This has been taken advantage of by the 
Davis-Bournonville Company in its pat- 
ent electric rail bond, and ought to prove 
of use in electric vehicles 

Cast iron and steel can be satisfactorily 
united, and I believe there is a big future 
in this for internal-combustion engine ex- 
haust valves, as the desirability of having 
cast-iron exhaust heads has been 
generally acknowlédged, but its adoption 
has been prevented by fhe difficulty of 
satisfactorily attaching the steel stem. 


valve 





Repairing Cracked Seamless Cast- 
iron Steam Jackets 


By Wma. H. Dopp 


When my father, the late H. Wm 
Dopp, first began the manufacture of his 
seamless cast-iron steam-jacketed kettles 
he was much troubled by shrinkage 
cracks in the outer shell. These cracks 
were due to the use of too hard a jacket 
core, and presented s6 serious a problem 
(till he had succeeded in educating his 
foundry to make a proper core) that it 
became the alternative to utilize these de- 
fective castings or give up the enterprise. 
To meet this condition he devised the 
herein described method of closing the 
cracks, and as the method proved very 
successful for the repair of kettles that 
had been damaged by water freezing in 
the jacket, it may prove of interest to the 
readers of the AMERICAN MACHINIST, and 
be applicable to other lines of work. 


thousands of these 


There are many 
kettles in use throughout the country, and 
as long as there are leaky steam valves 
and careless men who forget to see to 
it that the drip cock to the iacket is open 
during cold weather, every winter will 
see a crop of burst jackets. We had oc- 
cusion to repair many after others had 
made attempts which ran all the way from 
efforts to solder up the cracks to bolting 
saucer-shaped shell weighing one- 
fourth as the kettle, but in no 


instance was there even partial success. 


on a 
much as 


A glance e accompanying illustra- 
A gl at th llust 


tion will show the construction of these 


kettles 
inner and outer shell being connected by 
en 


They are cast in one piece. the 


a number of stays 44x13 inches 


section, spaced about 4 inches centers 


We successfully repaired kettles in which 
aS many as twelve or more stays had been 
torn off, and in which the cracks extended 
fully three-fourths the way around the 
kettl 


K€ e 
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We pré weeded as follows: In the first 
light taps of an ordinary ma- 
carefully 


place by 
chinist’s 
along the various cracks we forced the 


hammer, delivered 
pieces as far as possible into their original 
position. We drilled a number of 


holes along the cracks with their centers 


next 


in the cracks and spaced about 4 inches 
drilled 


was 


holes 
shells, 
at each end of a crack to 


| hese were 


both 
to have a hole 


apart 


through and care taken 


prevent its extension farther. These holes 


were next countersunk both on the inner 


nd outer shell Through as many of 


these holes as was found necessary, ma 


bolts, rather large washers 


bolts 


down as tightly as possible so as to bring 


with 


were put in. These were drawn 


loose pieces as nearly down toa solid 
aring as was possible, and to force the 
edges ot the cracks closely together \ 


stay-bolt was now run through the 


holes unoccupied by 
taken that there 


holes in both the 


tap 
bolts, care 
was a full thread in the 


shells. We 


common!| 


used 54-inch stay bolts, but at times %4 
inch. An ordinary bar-iron stay bolt was 
now screwed in, but not only was care 


taken that it had a full clean thread, but 
after the oil h 


it was dipped in a 


id been cart fully wiped off 


strong solution of si 


ammoniac to whuicl SOM ¢ raw muriatk 


acid had been added so as to insur 


ls and the bolt 


length at 


rust joint between the shel 
After the 
both ends the bolt was riveted till it filled 
the shell the 


cutting off surplus 


On inner 


the countersink 


trimmed down so as 


bolts were always 

to leave a smooth surface on the outet 
shell: this was only done when a show 
job was desired The machine bolts were 
now removed, and replaced by stay bolts 
after tapping the holes We now have 


the pieces firmly back into place and s« 
solid and 


nothing 1s 


bolted and riveted to the 
shell. So far 


' 
curely 
uninjured inner 


required except what any ordi skilled 


mechanic can do Phe 


should be 


thoroughly master of the use of 


next step, how 


ever, attempted only by one 


tmmer 


and chisel. With a narrow cape chisel 


narrow dovetail groove about 1/10 to 


3/32 inch deep and 3/16 to 7/32 inch 
broad is next cut, carefully following the 


and A hes 


into the heads 


cracks, as shown at JD) 


way 


grooves were cut 
of the 

Next 
were carefully annealed and inserted inte 


With a light 


copper strips are 


part 
bolts, as at B 


copper strips of thickness 


prope 


these groves peen-ham 


mer thes now peened 


down to fill the grooves, the e being 


flat calking tool The sur 


pe entity 


followed by a 


plus copper is nicely trimmed off and the 
rob 1s done 
We subjected these repaired kettles t« 100 


] 14 ‘ 


pounds only cold-water pressure, whereas 


we subjected new kettles to 130 pounds t 
ld-water pressur 
guaranteed rena red kettle sc ants wit} H0 


unds steam pressure, which is 


ampl for most purposes Whet the 


t 


right: 
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cracks were extensive we usually put a 
ring of stay bolts around the opening left 
by the coreprint and closed by a blind 
flange. As shown at H, we left these 


bolts 
down the flange 

At & is shown the countersunk head on 
shell at P 


long enough to take a nut to bolt 


the imnet and F the 


copper 


insert, while C illustrates the stay bolt 
it tl nd I crack to prevent farther 
extension of Same 


\t FR is application of the 


shown the 


same principle to making a joint We 
were furnish a kettle with a horizontal 
1'4-inch outlet so placed as to empty the 


kettle to within 3 inches of the bottom 


would have cast a special 


Ordinarily we 


kettle with a boss as indicated by the 
dotted line, but we were driven by 
orders and has ettle of the required 
size in stock, we determined risk fail 
ure, especially as the particular size was 
at times a ver slow seller We first 
drilled a hole through both shells, and 
wit] a port ble rit na 1 read-cu 

S 

/ 

r i 

I R 

_—-— 

+ 8 em G 

A T s-4 

REPAIRING CRACKED KI ES 
1 1 we enlarged these holes and cut 
tT) c ¢ ‘ sal 
i ¢ l i W \\ lif 
have bee continuous thread had thet 
b en stock Not only did w¢ pass througl 
the empty stean space, but not a single 


shell was of a full circum 


ference in length We next turned up 


sleeve 1 inch bore and about 2 1 
outside diameter of as soft cast iron as 
we could procur \ continuous thread 


was cut on this sleeve and it was screw: 


into place so that the proper bevel of th 


inner end could be marked It was re 
moved and cut, leaving ut nch ex 
cess’ stock he le in the inner shell 
was chamf ul ink | S 
i sel and file leeve ft 
being moistened wit solution of sal 
monmiac and muriati 1], was screwed 
into place Wit iwht cross-pec 
mi followed by flat Iker the l of 
t] sleeve ntil ll 
chamfer f the ] so nicely 
trimmed tl] , ' ‘ ‘ 
omt At the ve ] 
g \ was | ( sle \ nd 
pat ly 1 1 ell \ \ ( »p < t 
G was calked n ke sure of a tight 
job we tested 60 pounds cold-water 
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We used the same method in repairing 
pipes that had been damaged by 
this 
cracks or splits as far as 
the 


Is repairing can frequently be 


water freezing in them. In case we 


first closed the 


possible, by peening before cutting 


groove i] 


done without removing the coils from 


their places. We used a steam radiator 
for over 15 years, that had been thrown 


onto the junk heap as useless, after spend 
ing a little over half-day’s work in re 
pairing it by this method If, however, 
this method is to be employed to repair 


large pipes subjected to pressure, I would 
stay bolt at the ends 


the 


galvanized wire 


recommend putting 


ft the crack through to other side 


wind tl] pipe vith 


after the manner of wire-wound euns 


wound on with con 
siderable tension, and should extend about 


split 


bevond eit! end t eof live or six 
I olut it ( end should be 
tures 
his t pair d iged 
te itt ethcient, it | ve 
s t'used by anyon els 


Use of Nickel Steel in Bridge 
Building 





1 ting paper re id bef e the 

\ Society of Civil Engineers, J 
\ \\ | 1 ted some  valuabl 

the p nent subject of using 

1 i bridg building Sum 

{ s of his experi 

ing per l of v« ( he 

t nickel steel 1 ry 

‘ f bridg struct in that 
10 ‘ bl nd reliabl 

pt vould effec le 

s economy would in 

crease i future as the cost nickel 
] ses d s the shops bec ‘ nor 

1s nie to the treat nent nd 1 1] neg 

I ( \ ll 1] t nickel \ I] 28 
be | \\ s almos i n 
conch view t the enor 1 ] 

. . 1 P ve been found in 
\ t { It ] cr | | 
if been f l 

ful] —_ g ¢ 
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A Large Disk Grinder 





This is, perhaps, the largest disk grinde1 
wade, the disk or web being 6 feet 9 
inches outside, and the outer edge of the 
emery ring just 6 feet in diameter. This 
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gives practically the same speed at all 
parts of the grinding surface, and about 
18 square feet of abrasive, counting both 
sides, to work on. When dull it can be 
trued up with any kind of a wheel dresser. 

These grinders have been at work in 
the builder’s own shop for over two years, 





FIG. I. 
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FIG. 2. DETAILS OF DISK GRINDER 

runs on Timken roller bearings, adjusted 
to insure rigidity in each direction. There 
are nine specially molded abrasive blocks 
on each side of the disk, 8 inches wide and 
4 inches thick, fitting each other at an 
angle so as to avoid a square joint. This 


out with wooden strips. 


A LARGE DISK GRINDER 
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in place by clamps acting on lead strips 
and they are held at many points, on*each 
side of the block; it makes a very safe 
fastening. 

The wheel center is at a convenient 
hight, which makes it possible to work 
four men at each wheel, as seen in Fig. 1. 
They have been used very successfully to 
grind high-speed steel, at a speed of about 
a mile a minute, a 6-inch belt on a 36- 
inch pulley being used. They are made 
by the O. K. Tool Holder Company, Shel- 
ton, Conn. 





A Large Sectional Flanging 


Press 





This is designed for the flanging of very 
large sheets which have to be done in 
sections and have a total capacity in the 
gap, counting from the outer end of the 
flanging table of 10 feet 6 inches. There 
are two vertical rams, as shown, the front 
being usually employed to hold fhe sheet 
against the form while the rear plunger 
does the flanging. 

There is also a ram below the center of 
the table half way between the two upper 
rams which can be used in double flang- 
ing, such as locomotive firebox back sheets 
where the flanges for the shell and fire- 
door are turned in opposite directions, 
and a horizontal ram for Side flanging. 
The cylinders have 30-inch stroke with 
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A 200-TON SECTIONAL FLANGING PRESS 


and the abrasive blocks dre regularly worn 


down to % inch in thickness by packing 
As can be seen 
in the detail sketch, the blocks are held 


4 


1500 pounds pressure per square inch and 
13% inches in diameter. The capacity of 
the press is 200 tons. It is built by Wil- 
liam H. Wood, Media, Penn. 
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Tait Universal Tool Holder 





This tool holder consists of two parts, 
a base in the form of an inserted T and 
having a slot in the center of the web. 
Over this is a cover which may be likened 
to a channel iron and the various tools 
are held between the two, as shown in the 
illustrations. 








TAIT UNIVERSAL TOOL HOLDER 


These show some of the shapes that 
can be readily and firmly held, and include 
the round boring tool, any large square- 
shanked tool, or parting tools of the nar- 
row type, as shown. The whole thing is 
slipped through the ordinary tool post, or 
can be held in any type that may be used. 
This is made by the Van Doren Manufac- 
turing Company, 89 West Jackson boule- 
vard, Chicago, III. 





Séme Essentials of True 
Leadership 


By Puitie BELLows 








There are two distinct types of men 
to be found at the top of most industrial 
enterprises. The fact that is most evi- 
dent in the relationship of the man to his 
position is, in the case of one type, that 
he is always bigger than his job and of 
the other that he is always smaller than 
his job. Now the enterprise that is ruled 
by a man of the second type invariably 
has to get rid of its leader, or go to the 
wall. So long as he directs its affairs 
he will, by his methods, or lack of the 
same, be continually choking the life of 
the concern. 

In no respect is a man’s unfitness to 
manage large affairs more easily detected 
than in his attitude toward his assistants. 
If he is conscious of a lack in himself of 
any qualification necessary to success he is 
probably at the same time so full of 
egotism that he would rather allow the 
business to suffer detriment and loss, than 
permit a subordinate to supply his de- 
ficiencies. A man of this type often parts 
with those around him who are best 
fitted to aid him in conducting success- 
fully the enterprise and fills their places 
with inferior material ; choosing men who 
are as far behind in their qualifications 
for success as he is himself. If he does 
not actually lose his best men he will, by 
his attitude and conduct toward them 
make it impossible that their ability and 
fitness be used to the fullest extent. 


RECOGNIZING TALENT IN OTHERS 


b The greatest leaders of men, and this 
1s true, I believe, in every line of human 
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endeavor, have always been those who 
could detect, most readily, latent talent in 
others and turn it to their own profit. The 
unsuccessful leaders have in the majority 
of cases been those who, besides lacking 
sufficient foresight to be able to lay out 
their plans for the morrow, next month, 
or next year, lacked also sufficient insight 
to enable them to select from the men 
around them those best fitted by nature, 
talent, experience and temperament to as- 
sist them as leaders among the forces 
which they controlled. The key to suc- 
cess in leadership lies in the capacity of 
the leader to make his lieutenants and 
sub-lieutenants, representatives of him- 
self to the division of the army of workers 
each controls. Therefore, the man who 
lacks foresight and insight can.never be 
a leader no matter how great his other 
mental characteristics may be. It is for 
this reason that so many meritorious in- 
ventions have come to nothing and been 
lost to the world, because the inventor 
was chosen as the leader in the business 
of putting his invention on the market. 
It is in the nature of things for the in- 
ventor to be so absorbed in his invention 
that he cannot devote his mind sufficiently 
to looking ahead and providing for many 
factors necessary to the success of the 
enterprise. Furthermore, the close ap- 
plication on his part to the one idea and 
its development and ultimate fruition 
have, unavoidably, deprived him of the 
opportunities to study men, and without 
this study his insight into their qualifica- 
tions will never be developed. For it is 
only through personal experience that we 
can get such knowledge. 

Unless his assistants have faith in him 
and in his possession of these two quali- 
fications, the cohesion and unity of action 
necessary to the successful operation of 
any machine or enterprise will be lacking, 
and no matter how strong the edifice may 
be upon which he rests, his deficiency will 
prove a disintegrating force. If you go 
through the plant of a successful enter- 
prise you will generally notice that, no 
matter how great the difference in type 
between the head and his corps of as- 
sistants, each one has been chosen for 
some special qualification that made him 
just the right man for his particular 
place. Enter, on the contrary, a plant 
where every position of any consequence 
seems to be filled by the proverbial round 
peg in a square hole and you may know 
at once that the leader is no leader at all, 
but a figure head, and no matter how 
great its past record, unless a_ radical 
change is made, ultimate disaster will 
overtake that concern 


From INSPECTOR TO MANAGER 


An incident in the history of a man 
who is now the operating head of the 
world’s largest locomotive shops, comes 
to my mind. It occurred in these same 
shops, but when he was there as an in- 
spector representing one of the country’s 
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greatest railroads. A dispute arose be- 
tween himself and the superintendent of 
the erecting shop over a cylinder casting, 
which the cylinder gang was about to 
build into one of his engines. He saw 
that the casting was defective, and though 
the defect was so slight as to be appar- 
ently unimportant, he was too keen to al- 
low itto pass. The superintendent argued 
for putting the cylinder in; the inspector 
stood for keeping it out. However, the 
dispute had not gone far when he seized 
a sledge hammer which lay at hand and 
swung it with all his might upon the 
weak spot in the casting. The dispute 
was ended by the simple process of de- 
spatching the cause of it to the scrap heap. 
Shortly after this a representative of the 
locomotive company came to him and of- 
fered him a berth. 

Someone with the foresight of a true 
leader had realized that with such a man 
at large in the locomotive world it was 
impossible to tell whether it would be 
cylinders, or their whole business, that 
might next be demolished. It was safer 
to get him roped in. 

He is now the operating head of the 
company, and one of its directors. Aided 
by his energy and ability that great con- 
cern has grown until now, if I am cor- 
rectly informed, its output about equals 
that of all other private locomotive shops 
in America. 


FroM DRAFTSMAN TO SUPERINTENDENT 


Another incident in connection with the 
same great leader which is just as char- 
acteristic of the man, illustrates another 
point. One of the designers had made 
a bad record for himself as the author of 
many mistakes which had gone out into 
the shops and caused trouble. Sammy 
was the name by which he went, and all 
who knew his work felt that the time was 
fast approaching when Sammy would be 
requested to leave them. It should be 
stated, that along with his faculty for 
getting himself into trouble went a won- 
derful ability for getting out again. For 
whenever one of his mistakes was located 
he showed a perfect genius for correcting 
the error with minimum delay, and many 
of his achievements in this line were a 
source of wonder to his comrades. At 
last the crisis came; a blunder or omis- 
sion which could not be overlooked was 
the cause day of a visit . on 
Sammy’s part to the office of the su- 
perintendent, our whilom locomotive in- 
spector. What was the astonishment in 
the drawing office when it was announced 
that Sammy was slated for promotion in- 


one 


stead of discharge! I have forgotten the 
exact position into which he was put, but 
it was near to the head of the repair de- 
partment. The superintendent had ob- 
served something that no one else, not 
even Sammy himself, had noticed. He 


was placed wrongly; in his right place he 
might be one of the most useful men in 
the employ of that great concern. His 
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ability to repair his own mistakes was 
henceforth to be utilized in repairing the 
mistakes of others. Thus we see how the 
true leader could discern the qualifica- 
tions for successful lieutenantship where 
another would see only incompetence and 
failure. 

In the other instance, the man who, 
when he heard of the unexpected and 
unusual course taken by the obscure loco- 
motive inspector, detected in it something 
more than an outburst of temper and was 
able to perceive the peculiar fitness for 
responsibility of such a man, must have 
been himself a great leader; big enough 
in every way to discover and be willing 
to acknowledge the same qualities in an- 
other and turn them speedily to account. 





An Unusual Crane Girder 
Design 


By D. S. Barrow 


The crane girders shown in the accom- 
panying drawings were designed by me to 
meet unusual conditions, and it is be- 
lieved that certain features are novel. The 
clearance between the top of runway rail 
and the under side of the roof trusses was 
so small as to prevent the use of the usual 
end truck connections, even with a stand- 
ard trolley. 

The specifications required that all mo- 
tors should be capable of handling the 
maximum load at full speed for a period 
of two hours without exceeding a certain 
very low temperature rise. This neces- 
sitated the use of motors several sizes 
larger than the ordinary and made a very 
bulky trolley. 

I have never been in favor of the sub- 
merged type of trolley running on the 
lower flanges of plate girders, because of 
the local bending and twisting moments 
which this produces, and the inaccessibility 
of the working parts. In the present case 
the great depth required would have made 
such a design uneconomical as to material, 
and the necessity for carrying channels or 
other suitable members across the tops of 
both girders to resist the lateral load 
through inclined struts would have low- 
ered the trolley about 10 inches. Further- 
more, our standard trolley had bearings on 
each side of the track wheels, which 
would have prevented its use in this type 
of girder. 

The rails for the trolley were attached 
by hook-bolts to the top flanges of 9-inch 
beams, which in turn rested on the can- 
tilevered ends of 8-inch channels sus- 
pended in pairs from the main trusses, the 
outer ends being supported by the aux- 
iliary trusses. All details were worked out 
so that no rivets should be in tension. 
Each main truss was connected to its 
auxiliary by a bottom lateral system, of 
which the 8-inch channels formed the 
struts, interior diagonal bracing, and a top 
lateral system. Lateral braces also con- 
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nected the top chords of both main 
trusses. 

It will be noted that the cover plates 
on the bottom chords of the main trusses 
were divided to allow ‘attachment of the 
connection plates from the cantilevered 
channels direct to the vertical ties. These 
ties might have been eliminated by sup- 
porting the 8-inch channels from the lower 
panel points rather than the upper ones, 
but this would have required extending 
the main gusset plates through, and biting 
out the corners so as to pass between the 
channels. It would also have interfered 
with the bottom lateral system. 
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Business Items 





The Potter & Johnston Machine Company, 
Pawtucket, R. I., is very busy on its line of 
manufacturing automatics, and has an addi- 
tion of 12,000 square feet now in course of 
construction to take care of their increased 
business. 

The Youngstown plant of the Republic Iron 
and Steel Company has equipped its spike 
department with the fuel oil system manu- 
factured by Tate, Jones & Co., Pittsburg. 

We acknowledge with thanks receipt of cal- 
endars from the following firms: Schumacher 
& Boye, Cincinnati, O.; Western Gas Engine 
Company, Los Angeles, Cal.; American Black 
smith Company, Buffalo; American Wood 
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AN UNUSUAL CRANE GIRDER DESIGN 


The design shown is not by any means 
the only way of getting around the dif- 
ficulties the conditions raised, and is per- 
haps not the best one, but the reasons 
which dictated its adoption were deemed 
at the time to be sound. 





The new customs tariff for Denmark 
which went into effect on January I, 1909, 
makes considerable changes from the ex- 
isting duties arid it is noted that in elec- 
trical machinery there is a reduction from 
10 to 7% per cent. ad valorem and in other 
machinery not specifically tariffed the re- 
duction ranges from 10 to § per cent. 


working Machinery Company, Rochester; Tri- 
umph Electric Company, Cincinnati; Kutztown 
Foundry and Machine Company, Philadelphia. 


J. J. McCabe, No. 30 Church street, New 
York City, the well-known machinery dealer 
and manufacturer of “2-in-1” double-spindle 
lathes, requests us to again publish warning 
against an impostor now traveling through 
the country under the name of “Eddie Ward,” 
and misrepresenting himself as traveling sales- 
man in McCabe’s employ. It was only this 
summer an account was published in this paper 
of how Ward buncoed a shop in Oregon City, 


Ore., by collecting a deposit on a machine repre- - 


sented by Ward as part of McCabe's stock. 
While nothing has been heard of Ward since 
that time, he has now turned-up according to 
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A New 240 x 42-Inch Spur Gear Planer 


Direct Driven, Simple, Adaptable and Effective Design, Comprising a 
Wheelpit, Cutter-operating Shaper Mechanism and Indexing Mechanism 





SPECIAL 


Recently a special gear planer has been 
designed, built and put into operation at 
the plant of the Fawcus Machine Company, 
Pittsburg, Penn. It was designed for 
cutting large spur gears’ and has a ca- 
pacity up to 240 inches in diameter and 
42 inches face. It is seen in the three 
accompanying half-tone engravings, Figs. 
1. 2 and 3, which show the machine from 


two positions in tront and from one po- 


comprise a wheel-pit cast of concrete and 
carrying on its upper edges two rails or 
ways. Upon these ways are mounted two 
heavy pillow blocks carrying the work and 
indexing-wheel shaft. This shaft is 8% 
inches in diameter and its bearings are 
provided with full caps, thus insuring a 
maximum of rigidity. In front of these 
two pillow blocks is the cross rail or 
which carries the driving 


main slide 


CORRESPONDENCE 


While we have characterized the ma- 
chine as a gear planer it might better have 
been referred to as a gear shaper, for the 
action of the that carries the cut- 


ting tool is essentially the same as the 


slide 
action of a shaper ram. 


DrivING MECHANISM, AND REVERSE 
Referring now to Figs. 1 and 2, it will 
be seen that the machine is self-contained 





FIG. I. 


sition in the rear. The simplicity of the 
design is immediately apparent from a 
study of these illustrations. 

It uses a single-pointed cutting tool 
and generates the profiles of the teeth 
from formers. In this respect it parallels 
the principles of well-known gear planing 
Machines, and is, of course, capable of 
cutting teeth of any size and shape. 


GENERAL FEATURES 
the 


features of machine 


The 


general 


FRONT AND DRIVING 


END OF FAWCUS GEAR 
cutting tool and_ feeding 
complete. On the left-hand 
as one faces the front, 


mechanism, 
mechanism 
side of the machine, 
is the indexing operating mechanism. This 
is not well shown in any of the half-tone 
illustrations, but it is in the left-hand up 
per corner of Fig. 3 

A consideration of these features makes 
it apparent that they are adaptable to a 
machine capable of cutting gears of any 
The described is by no 


limiting siz 


size. machine 


cans a 


PLANER 


as far as the application of power is con- 


cerned On the right-hand end of the 
slide is mounted a 10-horsepower, con- 
tinuous-current, variable-speed motor 
which furnishes all of the power re- 
quired by the machine, with the excep- 
tion of small amount used in in- 
dexing; this is furnished by a_ small 
auxiliary motor not shown [his sec- 
ond smaller motor is not essential to 
the operation of the machine, however, 
for pr ( ade for indexing by 
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hand. Referring to Fig. 1 the motor will 
be seen with an extended shaft and out- 
board bearing. Upon this shaft are 
mounted two spur pinions of the same 
size; the inner is of rawhide and the outer 
of steel. The inner pinion meshes with 
a steel gear which runs freely upon the 
main driving shait of the slide. This 
shaft does not show in any of the il- 
lustrations but passes horizontally through 
the base of the slide, and at a short dis- 
The steel pinion 
an in- 


tance above the ways. 
on the motor shaft meshes with 
termediate rawhide pinion that can be best 
seen in Fig. 3. This in turn meshes with 





Tid dad daaay 





FIG. 2. 
a steel gear on the driving shaft. This 
gear is shaft and is 
smaller in diameter than its mate to 
which we have referred. The larger of 
these gears is for thé drive or cutting 
stroke while the other is for the speeded 
The speed ratio is approximately 


also loose on its 


reverse. 
2 to 3. 

Between these two gears is located a 
friction clutch. The section of the driv- 
ing shaft upon which this clutch bears is 
hollow to the nearer or right-hand end; 
in its bore is located a short rod which 
is keyed to the clutch through a spline or 
slot cut through the wall of the shaft, and 


FRONT OF FAWCUS 
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of such a length that the clutch can slide 
backward and forward, into and out of 
positions of contact with the two steel 
gears on the driving shaft. Its motion is, 
of course, controlled by the short rod or 
shaft that we have mentioned as located 
in the bore of the driving shaft at the 
right-hand end. This is the reversing 
mechanism of the machine. 

The driving shaft is carried back- 
ward under the tool saddle, passing 
through two bearings which are spaced 
near together. Between these bearings is 
a worm; this worm drives a cross shaft, 
one end of which is indicated by the let- 





GEAR PLANER SHOWING 
ter K, in Fig. 2. On this shaft are a 
worm wheel that meshes with the worm 
on the main driving shaft, and two spur 


gears; one on either side. These spur 
gears in turn mesh with straight racks 
on the under side of the saddle; these 


racks are spaced near the edges of the 
saddle in order to do with any 
tendency to cramp or twist when the sad- 


away 


dle is in motion. 

On the front of the 
that projects downward and fits over the 
long shipping rod, shown best in the 
lower part of Fig. 2. Upon this rod are 
adjustable spring-cushioned stops indi- 


saddle is an arm 


FEEDING 
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cated by the letters DD. As the saddle 
moves forward and backward it operates 
the shipper rod through these stops and 
the rod in turn operates the friction clutch, 
that we have described, by means of seg- 
mental rocker arms on the extreme right- 
hand end of the main slide. 


SADDLE MECHANISM 


The saddle carries a main horizontal 
slide, having its motion in a direction par- 
allel to the length of the ways, and 
also a bracket to hold the former. 
bracket is, of course, without motion. 
This horizontal saddle slide, indicated by 


This 


ra 
% 


z 


a 





MECHANISM 


the letter G of Fig. 2, carries two vertical 
slides B and C; the front slide B carries 
the tool block in a horizontal position; 
this is arranged to swivel to provide an 
easy means of adjustment. The rear ver- 
tical slide C carries the former rider pin, 
indicated by the letter A. The slide B 
has a vertical adjustment on the slide C, 


but has no direct connection with the 
rider pin. It can, however, b locked 
rigidly to the slide C by means oi a boit 


which can be seen in Fig. 1 near the tool 
block. The advantage of this adjustment, 
that is, the slide B with reference to slide 
C, is to facilitate the setting of the tool 
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for the various cuts. After this setting 
has once been made the two slides are 
bolted together rigidly and move in uni- 
son; driving their motion from the rider 
pin and former. The handle used for ad- 
justing the two slides with reference to 
one another is shown directly above the 
slide C. 


FEEDING MECHANISM FOR THE TOOL 


The power feed for the cutting tool is 
obtained by means of the ratchet, shown 
best in Fig. 2. This swings between two 
dogs indicated by the letter E; its action 
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which does not show in any of the illustra- 
tions. An adjustment is provided of the 
worm with reference to the wheel, to be 
used in taking up possible wear. A set 
of four change gears is provided. From 
this mechanism a shaft /, Fig. 2, is ex- 
tended to the front of the machine and 
carries a single-notched indexing plate. 
This is operated from a vertical shaft 
through spiral gears; as we have already 
mentioned, this indexing can either be 
done by power from a small motor, or by 
hand. The arrangement is such that all 
of the backlash is taken up in one direc- 
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equal to the addendum of the standard 
14%-degree interchangeable involute sys- 
tem. 





Graphite as a Lubricant for Gas 
Engine Cylinders 





By Wa ter N. Durant 


Becoming interested in the above sub- 
ject and having access to a new 6-horse- 
power horizontal engine, using city gas 





FIG, 3. REAR OF FAWCUS GEAR PLANER SHOWING GEAR PIT 


is obvious. A stop for this feeding motion 
is the screw F. As this stop is positive, 
the ratchet is provided with a friction so 
that when the proper depth is reached, as 
determined by the position of the stop 
screw, this friction will slip and further 
feeding cannot take place. A handle is 
also provided to be used in setting the 
slide G or for hand feed if desired. 


INDEXING MECHANISM 
The indexing wheel at the left-hand side 
of the machine is split and has 240 teeth 
of 14-inch circular pitch. It meshes with 
a single-threaded worm which is located 
in a place of safety beneath the wheel and 


tion, and thus has no influence upon the 
indexing of the machine. 

Although the machine has been in use 
but a few weeks it is proving to be very 
effective. On large gears five cuts are 
wrdinarily taken; the first for stocking out, 
then two roughers, one on each side of 
each tooth, and two finishing chips. Two 
formers are used, one for each side of the 
teeth 

As a matter of interest, the gear which 
is shown in the illustration in the act of 
being cut, is part of a drum for a winding 
engine; it has 59 teeth 34-inch circular 
pitch, 11-inch face, and the tooth form is 
a 20-deeree involute with an addendum 


for fuel, | determined to make some ex- 
periments. Finding it impossible to mix 
graphite and oil and feed it through the 
ordinary lubricator, the experiments were 
confined to feeding the graphite dry 
through the air intake and continuing the 
use of cylinder oil through the lubricator. 
At first about an ounce of graphite was 
fed through the air intake at short inter- 
1 


vals, but after each charge the engine 


would show increased internal friction; 
however, it would quickly pick up and 
then appear to run smoother than before. 
The quantity of graphite was reduced and 
it was soon found that the best results 


were obtained when the engine was not 
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given more graphite than could be con- 
sumed in the cylinder, or about 1/12 to % 
ounce per horsepower in a 1o-hour run. 
This amount should not be fed all at once, 
but distributed as evenly as_ possible 
throughout the 10 hours. 

The experimenting extended over a 
period of four months, and during that 
time the engine was given some severe 
tests. The spark plug was always in good 
condition and never missed fire became 
carbonized or short-circuited. The cylin- 
der and valves were frequently examined; 
the latter were in fine condition and the 
cylinder did not show a sign of a scratch, 
but had that smooth, dull appearance 
which indicates the absence of friction. 
Unfortunately it was impossible to deter- 
mine the amount of fuel saved by the 
use of graphite as the engine was under 
a constantly varying load. 

Desiring to know what others thought 
of graphite asacylinder lubricant, | wrote 
to 45 prominent gas engine manufacturers 
asking if they recommended its use in 
their engine cylinders. The majority of 
replies stated that the writers had none, 
or very little personal experience, and de- 
clined to express an opinion. ‘The an- 
swers containing advice were interesting, 
but rather conflicting, and no information 
could be gained from a reply like this: 

“It is not customary with us to use 
graphite in the engine cylinders, although 
we sometimes use a little where the condi- 
tion is, in our opinion, such as to make its 
use desirable.” 

The following is a little more explicit: 

“The great trouble with graphite is to 
apply it properly, so as not to plug the 
rings and make them stick. If properly 
applied, however, graphite is indeed an 
ideal method of lubrication, but, of course, 
must be used with oil.” 

A prominent firm making high-grade 
auto engines writes: 

“We would recommend the use of 
graphite once in a while in your crank 
case. Same will do no harm. It has a 
tendency to close the pores of your cyl- 
inder and polish same up so as to increase 
the compression. It is a good thing.” 

A large marine gasolene motor manu- 
facturer also says: 

“Smear the cylinder walls with it. Once 
a month is often enough to do this. Of 
course, in addition the regular amount of 
oil should be fed through the multiple 
oiler. Graphite will help to retain good 
compression.” 

Another well known gas-engine com- 
pany writes: 

“We use more or less graphite in can- 
nection with lubrication, and where prop- 
erly used much better results can be 
secured than with lubricating oil alone. 
If the cylinder has been allowed to cut 
slightly because of lack of oil there is 
nothing that will put it in shape so quickly 
as the use of graphite. Where good flake 
graphite can be mixed with oil and fed 
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to the cylinder good lubrication is cer- 
tain.” 

The manager of a large company mak- 
ing gasolene marine engines writes: 

“We consider graphite the best lubri- 
cant in the world for gas-engine cylinders. 
The trouble in using it is in getting it 
into the cylinder. So far no satisfactory 
means have been devised. We think so 
much of the lubricating qualities of graph- 
ite in cylinders that we make it a rule to 
thoroughly coat the inside of every cylin- 
der with it before sending our engines 
out from the factory. If one of our cus- 
tomers should ask us the question we 
should tell him to use it by all means if he 
could get it into the cylinder.” 

A New York City builder says: 

“We think graphite lubrication is very 
good providing you have the proper means 
for furnishing the graphite in the required 
and constant quantity so that it will reach 
the parts to be lubricated.” 

The objections to its use were: “Forms 
lumpy spots on valve seats. Has a tend- 
ency to carbonize spark plugs. The ex- 
pense in using it would overcome the ad- 
vantages.” 

Nearly all of the firms who did not 
recommend the use of graphite, pointed 
out the impossibility of mixing graphite 
and oil and the certainty of clogging the 
lubricator if fed in that way. Aside from 
this, the only objection I can see is in 
using too much at one time in small cylin- 
ders. Judging from the correspondence 
and my experiments, I believe a little 
graphite frequently applied will keep the 
cylinders and running parts in very much 
better condition than when oil only is 
used. 





Rapid Punching Peinendh 


At the structural shops of the receivers 
of Milliken Bros., Inc., on Staten Island, 
New York City, recently, 143 tons of 
plates were punched in one day (8 hours, 
47 minutes to be exact) on one machine 
took The plates were 13-inch flange 
plates for girders, 54 inch and 11/16 inch 
thick and averaging about 32 feet in 
length. The average number of 15/16- 
inch holes was about 96 to each plate, 
staggered except at the ends. 

There were three sizes of plates and va- 
rieties of spacing; 52 of one kind, 168 of 
the second and 96 of the third. The total 
length of plate handled was 10,036 feet; 
weight 285,850 pounds, and total number 
of holes 30,384. This work was done on a 
multiple punch, four plates being passed 
through at a time. 

A few days previous to this, one man 
punched 12,740 9/16-inch holes, one at a 
time, in ten hours. This was on light 
transmission line tower angles, on a light 
single-stroke, quick-acting punch. 

These performances are believed to be 
records in the line of rapid punching in 
the bridge shop. 
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A Hobbing Cutter for Finishing 
Wheels 


By P. A. THompson 





No engineers are more exacting in their 
demands for silent-running gear wheels 
than the manufacturers of motor cars. It 
is, therefore, of great interest to see what 
they consider the most perfect means 
today of cutting gear wheels. Most of the 
leading firms rough out their wheels on 
gear-hobbing machines. A hobbed wheel 
is more accurate in pitch than a wheel cut 
with a single milling cutter, for owing to 
the fact that the teeth are generated in 
circles the blank is heated equally all 
around instead of becoming heated locally, 
as is the case when the teeth are cut one 
at a time. 

Moreover, as the single milling cutter 
loses its sharp edge the centers of the 
blank and cutter are forced farther and 
farther apart, so that a line scribed round 
the bottoms of the teeth is not a perfect 
circle, but a scroll. The hob has many 
more cutting points than the milling cutter 
and, therefore, the effects of wear are, not 
so apparent. In any case all the teeth will 
be exactly the same as we go round the 
wheel, although the whole depth of the 
teeth may be very slightly greater on the 
side on which the hob entered than on the 
side on which it left the blank. 

But, although in a hobbed wheel we get 
practically perfect spacing of the teeth, 
the shape of each individual tooth is not 
quite perfect. This is due to the fact 
that while the cutting is intermittent the 
blank rotates continuously. Hence be- 
tween the time that one blade has finished 
its cut and the next blade takes on, a small 
piece of metal that should have been re- 
moved escapes. The effect of this is that 
if a hobbed tooth is carefully examined its 
outline will be seen to consist of a series 
of flats. The more blades there are in 
the hob the smaller the flats become, and 
if we were able to make a hob with an in- 
finite number of blades it would generate 
a perfect involute. The number of blades 
in the hob is, however, limited by the 
diameter of the hob, and this cannot be 
increased indefinitely for many reasons. 
In the first place, the larger the hob the 
slower it must be run to give the same 
cutting speed, and, consequently, as we 
increase the diameter of our hobs we de- 
crease the output of our machine. 

Then it is an exceedingly difficult and 
costly matter to make and harden a large 
hob of solid high-speed steel. Even with 
the hobs of moderate diameters that are 
now used there is always the danger that 
they will go out of truth in the hardening, 
and only by great experience, aided by 2° 
certain amount of luck, can an allowance 
be made for the distortion which in- 
evitably takes place. 
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Mortor-cak PRACTICE 

The motor-car manufacturer, there- 
fore, uses a hob of moderate diameter to 
rough out his wheels; thus he gets the 
teeth more perfectly spaced than is pos- 
sible with any other method, while he also 
takes advantage of the greater speed of 
the hobbing process over cutting the teeth 
one at a time. To finish the teeth, how- 
ever, a light cut is taken through each 
tooth space with a formed milling cutter, 
specially manufactured to suit the par- 
ticular number of teeth in the wheel. This 
combination of two different methods can 
scarcely be considered satisfactory. 


A SpectaL FInisHinc Hops 


Figs. 1, 2 and 3 show a hob specially 
designed for finishing motor-car gear 
wheels, with which excellent results have 
been obtained. The hob has been patented 
by Mr. Humpage, and is manufactured by 
Messrs. Humpage, Thompson & Hardy, 
of Bristol, England. 

As will be seen from the figures the hob 
has 30 blades of carbon steel inserted in 





grooves in a mild-steel body. The grooves 
are cut straight through the body without 
any spiral twist. In transverse section the 
center lines of the grooves are not radial, 
but form tangents to a small circle con- 
centric with the body of the hob. The 
cutting blades have teeth milled out, as in 
solid hobs. They are hardened and 
ground to fit the sides of the grooves, and 
over the ends so that they fit exactly be- 
tween two nuts screwed onto a shoulder 
at each end of the hob body. The blades 
are then inserted in the grooves and held 
down by keys; the teeth form a thread, 
as in an ordinary worm. The nuts pre- 
vent any endwise movement of the blades. 
The teeth are then ground up all over 
the tops, bottoms and sides in an ordinary 
&tinding machine, to insure the correct 
shape of the thread which may have been 
“istorted in the process of hardening. The 
tops of the teeth are now concentric with 
the body of the hobs, as shown in Fig. 
1. The blades are next taken out of the 
body, turned end for end and replaced in 
the grooves, as shown in Fig. 2. The first 
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blade is merely reversed in its own 
groove, but blade No. 2 is now placed in 
the groove formerly occupied by blade 
No. 30, which latter blade is placed in the 
groove formerly occupied by blade No. 
2. Similarly blades Nos. 3 and 29 are 
interchanged, Nos. 4 and 28 inter- 
changed, and so on all around the hob. 

In the new positions of the blades the 
thread will have the correct thread as 
before and the tangential setting of the 
blades will give the correct backing-off 
or clearance, as shown in Fig. 2. 

It will be seen that in a hob built up in 
this manner no special machine is re- 
quired to give the backing off to the cut- 
ting teeth. .The finished shape can be 
given to the teeth by grinding in an ordi- 
nary grinding machine after the blade has 
been hardened, and if the shape of the 
cutting blade has become slightly distorted 
in the process of hardening, this will be 
corrected by the subsequent grinding. 
Hence in these hobs extreme accuracy is 


are 
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is abandoned and teeth with curved sides 
are introduced, we have a source of end- 
less trouble in the manufacture. 

The finishing hob has straight blades 
without any spiral twist and the angle of 
spiral of the thread is so small, owing 
to the large diameter that no tilt need be 
given to the hob. It is true that this will 
result in the teeth being cut too thin but, 
the difference is practically imperceptible. 
If extreme desired the hob 
teeth themselves may be ground a shade 
under the standard thickness to compen- 
sate for the absence of tilting. Thus each 
blade of the true rack which 
comes -down squarely on the blank and 
only in this way is it possible to generate 


accuracy is 


hob is a 


a true involute tooth. 

\s regards cost the finishing hob is, of 
course, more expensive than an ordinary 
hob of the same pitch, but owing to the 
fact that it has three times as many blades 
its life is longer in the same proportion. 
Also, if one tooth gets broken the hob 





FIG, 2 


A FINISHING HOB WITH INSERTED TEETH 
which are observable in teeth cut with an 
ordinary hob can no longer be detected, 
even with a magnifying glass In an 
ordinary hob, as is well known, one tooth 
must be set on the center line of the ma- 
[f this precaution is neglected the 
teeth In the 


chine. 
hobs will cut 
finishing hob this is unnecessary for the 
number of teeth is so large as to approxi 
mate to a continuous thread and how- 
ever the hob is set, one tooth is certain to 
be practically on the center line. 

Again, an ordinary hob must be tilted to 
the angle of spiral of the thread and the 
flutes dividing the teeth are also spirally 
cut. Thus a section of the hob teeth in 
mesh with the blank that is being cut 
never forms a true rack with sides equally 
inclined. In effect an ordinary hob al- 
ways leaves a little too much on the points 
of the teeth that it cuts. Some makers 
have attempted to remedy this defect by 
making the sides of the hob teeth slightly 
hollow, but this is departing altogether 
from the basis of the true rack. Moré 


over, as soon as the straight-sided tooth 


drunken 


instired. Moreover, owing to the large is not ruined for the blade can be re- 
number of blades in the hobs the flats placed at comparatively small cost. 
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When we come to hobs of large pitch, 


which are at present very costly when 
made out of solid pieces of high-speed 
steel, a hob with an equal number of in- 
serted blades can be made for a smaller 
In addition to the advantages of 


have 


price 
the 
already pointed out, it must be remem- 
bered that to the manufacturer there is 
« clear gain in the expensive backing-off 
machines which are now used to relieve 
the teeth. 


inserted-blade hobs which we 





To those who have never seen the cut 
ting of steel and iron by the oxy-acetylene 
process, the results and rapidity of the 
operation are truly surprising. After the 
metal is brought to a red heat by the ordi 
nary welding flame, this flame is con 
tinued and a jet of pure oxygen is turned 
the of the 
metal and disintegrates it very rapidly. 
The cut is narrow and smooth and can be 


on which unites with carbon 


made in any shape, the process being par- 
cutting irregular forms 


of dies 


ticularly useful in 


kinds 


ne making 
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Autogeneous Welding with Oxy-Acetylene’ 


AMERICAN MACHINIST 





January 28, 19009. 


The Torches Used. Methods of Generating the Oxygen and Acety- 


lene. Testing Oxygen. 


Rules for Welding Steel, Cast Iron, Brass, Etc. 
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It is not generally known that three 
distinct types of torches have been in- 
vented for oxy-acetylene welding. These 
are termed respectively low, medium and 
high pressure, taking their name from the 
relative pressure under which the acety- 
lene is used. 

The high-pressure torch was never in- 
troduced into this country, owing to cer- 
tain disadvantages that caused the med- 
ium-pressure torch to be brought out. 
What is really the medium-pressure torch 
is, therefore, known in this country as the 
high-pressure and will be spoken of as 
such in this paper. 


LOW-PRESSURE ToRCH 


The low-pressure torch was invented by 
Edmond Fouché, and its principle is based 
on that of the injector, the acetylene being 
drawn by suction produced by the flow of 
oxygen, which is under pressure. The 
acetylene is brought to the torch under 
a pressure of a few ounces per square inch 
only. The flow of oxygen is regulated by 
the area of a nozzle and by its pressure so 
that the correct proportion of acetylene 
is sucked in. The mixture then passes 
out at the burner or tip of the torch. The 
size of the orifice in this tip is of great 
importance, as it controls the resistance 

















FIG. I. SMALL TORCH AND TIPS 


in the mixing chamber to the flow of 
oxygen, and, therefore, controls the pro- 
portion of the two gases. 

As is well known the amount of fluid 
sucked by an injector is proportional to 
the square of the velocity of the propelling 
fluid. It is, therefore, essential that the 
flow of oxygen should not vary or the 
proportion of acetylene would not be 
constant. For the low-pressure torch this 
proportion is 1.7 oxygen to 1.0 of acety- 
lene by volume, at atmospheric pressure, 
and any variation in either direction will 
produce either an oxidizing or carboniz- 
ing flame. The flame should, therefore, 


*Condensed report of paper read before the 
Automobile Engineers of America, at their 
New York meeting. 
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be carefully watched, as the orifice in the 
tip may be expanded by the heat being 
deflected onto the torch, or it may be 
contracted by particles of metal adhering 
to the tip, thus changing the mixture. Ow- 
ing to the fine adjustment of the injector 
parts, these torches are often made with- 
out any means of varying the size of the 

















FIG. 2. OXYGEN REDUCING VALVE 


flame, it being necessary to disconnect the 
torch from the hose and substitute an- 
other one, when it is desired to do this. 
A number of torches are required if it 
is necessary to weld on all classes of 
work. ‘ 

Owing to the low pressure, the speed 
of the issuing mixture is very little above 
the speed of the propagation of the flame, 
and back-fires frequently occur; the gas 
has then to be turned off, lighted again 
and the mixture readjusted. The ordi- 
nary acetylene lighting generator supplies 
gas at a pressure suitable for use with 
this torch. In France the use of this 
torch has been largely superseded by the 
high- (medium) pressure torch. 


HIGH-PRESSURE TORCH 


This torch was brought out in France 
by Boas-Rodrigues & Company, of Paris, 
the manufacturers of the well known 
B. R. C. automobile lamps, and was intro- 
duced in this country by the Davis-Bourn- 
onville Company, of New York. Both the 
acetylene and oxygen are under an ap- 
preciable pressure which results in a con- 
stant mixture under all conditions, the 
proportion being 1 of acetylene to 1.3 
of oxygen. The mixture is regulated by 
holes at the inner end of the detachable 
tip, see Fig. 1, and is not affected by any 
variation at’ the outer orifice. The pres- 
sure of each gas is kept constant as re- 
quired by adjustable reducing valves, 
shown in Figs. 2 and 3. The torch can, 
therefore, be extinguished and lighted 
again any number of times after once 
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adjusting the mixture, without any atten- 
tion having to be given to the condition 
of the flame. The tips are detachable, and 
five of varying capacity are supplied with 
each torch which allows ‘a considerable 
range of work to be carried out without 
changing torches. 

Owing to the high pressure, there is 
very little trouble from flashing back. The 
speed of the gases being well above that 
of the propagation of the flame, flash- 
backs only result from touching the metal 
with the torch, or from the heating of 
the torch, by the flame being deflected 
back onto it. This torch receives its acety- 
lene from a special pressure generator, 
such as is shown by Fig. 4, which pro- 
duces gas up to I5 pounds pressure, 
and whose action is entirely automatic. 

Dissolved acetylene can be used with 
this torch, a special high-pressure reduc- 
ing valve being required. This equip: 
ment is very useful where the work can- 
not be brought to the plant, owing to its 
portability, but owing to the increased 
cost of acetylene under these conditions 

















FIG. 3. ACETYLENE REDUCING VALVE 


it is not so economical as the generator 
for regular use. 


ACETYLENE 


One of the principal rules that apply to 
the generation of acetylene is that the ex- 
cessive heat during generation must be 
guarded against. This is owing to the 
fact that excessive heat tends to change 
the chemical character of the gas due to 
its conversion, to some extent, into oily 
matters, which result in a reduction of 
the amount of gas produced, and also 
causes trouble by clogging up pipes and 
burners. 

The way to avoid this is to generate the 
gas by what is termed carbide feed; that 
is, by dropping the lumps of carbide ito 
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a large volume of water, a gallon of water 
to every pound of carbide being recom- 
mended, which does away with any pos- 
sibility of heating, and in addition, the gas 
bubbles up through the lime water which 
thoroughly washes it. The lime, of course, 
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FIG. 4. DAVIS PRESSURE GENERATOR 


being the residue from the carbide, and 
the solution produced is the best possible 
cleanser for acetylene. 

Water-feed generators should be avoided 
as it is impossible to obtain cool genera- 
tion by this method and the washing 
feature is lost. The lumps of calcium 
carbide should not be too small, or it will 
rest on the surface of the water, and the 
above advantages will be lost; also the 
larger surface results in increased air 
slacking taking place, which reduces the 
amount of gas produced per pound. Too 
large carbide, however, gives irregular 
generation with considerable variation of 
pressure and allows the interior of the 
lumps to heat up. What is called nut 
(1%x% inch) is most suitable when tak- 
ing everything into consideration. This 
gives 4% cubic feet of gas per pound of 
carbide. All measurements of gas, 
whether acetylene or oxygen are taken at 
atmospheric pressure. The details of an 
automatic generator are shown in Figs. 4 
and 5. 

Dissolved acetylene can be obtained in 
cylinders of the following capacities: 


Diameter of 


Cylinder, Length, Capacity, Weight, 
Inches, Inches. Cubic Feet. Pounds. 

7 24 50 50 

8 30 80 75 

10 30 125 105 

12 36 225 120 

14 48 400 349 

16 48 500 435 


All cylinders are charged at 150 Ib. pressure. 
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OXYGEN 


The source of oxygen supply is a ques- 
tion which requires careful consideration 
for each individual case separately. It can 
either be generated at the plant, or can be 
shipped in steel cylinders from one of the 
several companies who are generating and 
compressing it. 

The points to be considered are: First, 
the cost and transportation charges for 
the compressed gas and of the cylinders. 
Second, the quantity of gas and, therefore, 
the number of cylinders that would be re- 
quired to contain it. Third, the regularity 
of the consumption, depending on the 
regularity of the work, and also of its 
size. Fourth, the cost of generating the 
oxygen at the plant. 

In a recent article that mentioned the 
cost of materials the price at which the 
chemicals could be purchased to make 
oxygen by the chlorate of potash and 
manganese-dioxide process, which is by 
far the most suitable for small equipments, 
was given as 8 cents per pound, and I 
think this is close to the minimum price 
and does not include transportation 
charges. The mixture required is 100 
pounds of crystallized chlorate of potash 
to 13 pounds of the best quality mangan- 
ese dioxide. 

The cost of the chemicals per cubic foot 
of oxygen at the above rate would be 
about 2.25 cents. The manufacturing 
charges would, of course, have to be added 
to this, and they depend considerably upon 
the methods used in figuring by those in 
charge of the cost system. Details of the 
Davis-Bournonville oxygen generator are 
shown in Fig. 6. 


TEST oF OXYGEN 


The purity of the oxygen used has a 
great deal to do with the strength of the 
weld produced. It is, therefore, very essen- 
tial that oxygen with the least impurity 
should be used. The oxygen that can be 
obtained at the present time varies from 
80 to 99 per cent. pure, the latter purity 
being obtained by an electrolytic process. 
The apparatus shown by Fig. 7 is used to 
test the purity of oxygen, and consists of 
a burette or gas meter A of 100 cubic 
centimeters capacity, a glass tube B run- 
ning from the top and having a three-way 
cock C at the other end, there being an 
intervening branch with a stop cock D 
connected to a glass receptacle FE that is 
filled with short lengths of glass tubing to 
prevent bubbles in the contained liquid. 
The upper end of this receptacle has a 
clearly distinguished mark F located im- 
mediately below the stop cock. The bot- 
tom end of this glass receptacle is con- 
nected by a U-tube to the bottom of a 
similar vessel G to whose upper end is 
connected a rubber bulb H. The two glass 
receptacles are half filled with a mixture 
which we will call the absorption liquid, 
the two solutions not being mixed until 
they are poured into the glass receptacles 
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as they would absorb oxygen from the air. 
These mixtures are for the first, I ounce 
pyrogallic acid to 150 cubic centimeters 
water, and for the second, 48 grams caus- 
tic soda (sodium hydrate purif.) to 50 
cubic centimeters water. 

A rubber hose connects the bottom of 
the burette with the bottom of the vessel 
K which contains water. Gas contained 
in the burette is displaced by raising this 
vessel and allowing the water to flow 
into the burette. 

The test is made as follows: Aijr is 
dispelled from above the absorption liquid 
contained in E and G by pressing the bulb 
B with the stop cock D open, and closing 
it when the liquid reaches the mark F. 
Air is then expelled from the burette and 
glass tube by- raising the bottle of water 
until the water flows out at one opening 
of the three-way cock C. The other end 
of the three-way cock is then opened to 
the source of oxygen supply. The water 
is thus lowered in the burette until a 
given quantity of oxygen is drawn in, as 
shown by the relation of the surface of the 
water to the graduations, allowance being 
made for the volume in the tube. The 
water is then raised, the stop cock D 
opened and the oxygen forced into the 
receptacle containing the absorption liquid, 
care being taken to close the cock before 
the water enters. After a time the stop 
cock is opened and the oxygen allowed to 




















FIG. 5. DAVIS PRESSURE GENERATOR 


pass back into the burette, the stop cock 
being closed when the absorption liquid 
reaches the mark F. The water bottle is 
held so that the surfaces of the water are 
level, so as not to apply any pressure to 


the oxygen. The relation of the surface 
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of the water to the graduations is then 
noted, the difference between this read- 
ing and the one first taken being the 
amount of oxygen absorbed. This is re- 
peated until the readings come alike, 
which shows that all the oxygen has been 
absorbed by the liquid. The gas remain- 
ing in the burette is the impurity, and the 
percentage can determined readily. 
The absorption liquid is good for 100 or 
tests. 


be 


more 


CHEMICAL GENERATION OF OXYGEN 


In the low-pressure generation of oxy- 
gen with compressor and external heat 
as carried out with the Davis-Bournon- 
ville apparatus, shown in Fig. 6, the 
pressed-steel retorts A are filled with a 
mixture of chlorate of potash and man- 
ganese dioxide, and the oxygen is driven 
off by heat, applied externally by a gas 


burner B. The oxygen bubbles up 
through the three washers CCC which 
contain a solution of caustic soda. It 


then passes into the copper gas holder D 
from which it is pumped by the two 
stage compressor E into cylinders at a 
pressure of 300 pounds per square inch. 
The object in compressing it as high as 
this is to obtain sufficient pressure for 
cutting thick steel with an oxygen jet, and 
also to reduce the dimensions of the cyl 
inders to a practical size. 

In high-pressure generation with ex 
ternal heat without a compressor, the 
oxygen is generated from the same chem- 
icals and the pressure is produced by the 
generation of the gas. This somewhat 
simplifies the plant but is attended with 
certain disadvantages. A large amount of 
oxygen is lost due to it being under pres- 
sure when the retorts are open for the 
refilling, and also from the washers, if 
they are of adequate size. Owing to the 
retorts having to stand considerable pres- 
sure they are much heavier and require 
considerably more heat or longer time to 
generate -the gas and there is much more 
chance for leakage. The covers also have 
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owing to the bubbles of oxygen passing 
through the washer under considerable 
pressure, they are very small, and do not 
offer much surface to the liquid. The 
washer would, therefore, have to be many 
times the capacity to give equal purity to 


the oxygen that is obtained by the low- 
pressure process. 
The maximum pressure at which it 


would be practical to generate oxygen in 
this manner would not be sufficient to cut 














thick steel, and the cylinders would 
either be of small capacity or be of an 
unwieldly size. 
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FIG. 7. OXYGEN TESTER 


High-pressure generation of oxygen is 
also accomplished by internal heat, with- 
This is done by using 
and adding 
of carbon, 
is 


out a compressor. 
the chemicals mentioned above 
to this a certain proportion 
lamp black being used. The carbon 
ignited by means of an ignition powder 
and the retort is then closed, the com- 
bustion continuing due to the supply of 
oxygen generated. 

It is very essential that carbon in any 
form should be entirely eliminated in the 
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spindle- and rod-packing material should 
be free from hydrocarbons. The man- 
ganese dioxide used in generating the gas 
should be free from carbon, therefore 
only the best should be used. 


STRENGTH OF OxyY-ACETYLENE WELDS 


A good deal of comment has been 
heard as to the small amount of know!- 
edge we have regarding the strength of 
oxy-acetylene welds under the vibration 
test. One might also suggest that though 
electric welding is extensively used on 
certain parts of machinery, some of which 
are of vital importance, very little is 
known of the strength under these tests; 
but apart from that, not one-tenth part 
of the welds that would be carried out 
with this process would come under these 
considerations at all; for instance, cracks 
in new frame members of automobiles are 
invariably lengthways of the metal and do 
not materially affect the strength of the 
part, and these can be welded cheaper 
than they can be returned to the maker. 
How often squares on the ends of shafts 
will come a few thousandths of an inch 
small, and how much better it is to weld 
metal on and remill them than to electro- 
plate them as I have known to be done. 

If an automobile frame cracks or breaks 
in use it is necessarily a repair job, and 
there is no need to try and entirely hide 
the defect, and, therefore, there is no ob- 
jection to building up metal on the inside 
to any amount that would entirely elim- 
inate any possibility of future breakage at 
that point. Useless holes in frames due 
to change in design or errors can be 
welded up solid and are far better than 
the usual plug which does not add to the 
strength and eventually shows through the 
paint. 

Inlet and exhaust manifolds and water 
pipes can be far better welded up out of 
tubing than either cast or brazed up, and 
there is a very large sphere of usefulness 
for this process in places where extreme 
strength is of no importance, though this 








































































































to be much more securely fastened, and manufacture, storage, and use of oxygen. 
therefore take longer to adjust. Possibly Oil should not be used on compressor, can be obtained in most cases. 
the greatest disadvantage is the fact that, valves, gages or any other part, even As an instance of the use of autogenous 
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welding in France most of the members 
of this society will remember the frame 
used by the Darracq Company several 
years ago. The whole frame, apparently, 
was pressed out of one piece. The en- 
gine and the transmission cases were sup- 
ported by extensions of the bottom flange 
of the frame, but this supporting pan was 
solid at some parts with the upper flange 
and must have been welded. This con- 
dition was a veritable Chinese puzzle to 
the majority of people in this country at 
that time, as the possibilities of oxy-acety- 
lene welding were not then generally 
known. 

Investigations have proved that it is 
possible to autogenously weld without 
materially changing the composition, and 
also that there is no more carbonization 
due to the use of acetylene than there is 
with the hydrogen flame. 

WELDING STEEL 

Steel does not become so fluid as the 
majority of metals, and can therefore be 
worked in any position. It is possible to 
weld on the under side, particularly where 
the high-pressure torch is used, as the 
high pressure spreads the metal, thus 
making it possible to weld an automobile 
frame in place and even add metal to the 
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carbon steels do not always prove satis- 


factory, but high-speed ssteel can be 
welded to.machine steel without any 
trouble. This feature should prove in- 


teresting to superintendents, as consider- 
able reduction in the amount of high- 
speed steel required should result by its 
use 

3roken crank shafts have occasionally 
been welded, though I do not recommend 
this unless it is in the web where a large 
amount of metal can be added, or at the 
end of a bearing where it can be left large 
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Commercial soft-steel wire is used as a 
filler in but 
desirable to use pieces 


sometimes it is 
from a 


most cases, 
similar 
casting and these can readily be cut into 
strips by the oxygen cutting torch. It is 
advisable, where possible, to test sample 
welds where the best combination is not 
known. 


WELDING Cast IRON 


The welding of cast iron is really the 
the 
metal becomes sufficiently fluid to leave a 


most satisfactory of all metals, as 
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under side of the upper flange, or to the 
lower side of the bottom flange as well 
as to the vertical web. 

When adding metal, care should be 
taken not to let the full force of the flame 
play on the rod, unless it is in contact 
with the larger body of metal being 
welded, which will absorb the surplus heat 
and prevent it being burned. 

As in blacksmiths’ welding, the amount 
of carbon has a good deal to do with the 
Strength of the resulting weld. High- 


WELDING 


CAST IRON 

and the bearing correspondingly shortened. 
This, however, is advisable only in cases 
is difficult to get 
an enormous benefit to be de- 
this process to 
bound to 


where it a replacement 

There is 
rived from. the use of 
which seem 
The success with 
welded 
nature of the metal 


eliminate defects 
appear in steel castings. 
which steel can be 
pends largely on the 
and this would, of course, determine the 
welding process 


castings de- 


extent to which the 


could be used. 


WELDING ALUMINUM 


smooth surface. In a molten state the 
metal flows very much like mercury, that 
is, it hangs together in balls These 
balls have to be broken up by what is 


termed scaling powder which is used in 
much the sam 
Salt 


though it is 


manner as a flux in braz- 


ing. can be used for this purpose, 
liable to the metal. 
The Davis-Bournonville Company has a 
powder on the market not at- 


tended with this disadvantage, the com 


harden 
which is 


position of which is somewhat of a trade 
secret, though the price at which it sells 
is so low as to make it 
trying to imitate it. 


not worth while 


Considerable care has to be exercised 
as to the nature of the filling stick used, 
as iron containing scrap will often cause 
by hardening. It is, 
trouble to soft 


is taken in selecting this material. 


trouble however, no 


obtain welds when care 
Care 
should also be taken not to overheat the 
metal off 
slowly 


Intricate 


and also to allow it to cool 


should be 
hundred 


castings preheated 


all over to. several degrees, 
though not enough to cause serious warp- 
shrink- 
age cracks, which might otherwise take 
the 


different 


ing, to reduce the possibility of 


difference in 
the 


place due to extreme 


temperature at parts of 


casting Foreign automobile cylinder 


castings are particularly liable to this, pos- 
sibly owing to the large percentage of sul- 
phur which produces hot shortness. 

Cast iron has the peculiarity of flowing 
to the part having the highest temperature ; 
it is, therefore necessary, when wishing 


to draw metal from one part to another, 
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to play the torch on the latter place, but 
of course keeping the other one molten. 

The operator is aware of the blow 
holes he leaves in the weld, as the metal 
will not flow over these without special 
effort on his part, the hole showing as a 
depression in the surface which must be 
blown open with the flame so as to close 
from the bottom, or as is often the case 
when it is due to sand or slag, it must be 
dug out with an iron rod to be eliminated. 
The special effort required to close over 
this depression consists of playing the 
torch in a circle around the depression 
and then suddenly removing it. The mo- 
mentum of the metal causes it to unite 
over the cavity. The desirability of do- 
ing this is, of course, determined by the 
requirements of the piece being welded. 

A good illustration of what can be ac- 
complished in cast iron with this process 
is seen in Fig. 8, which shows a 12- 
horsepower racing motorcycle combus- 
tion chamber, the welding on which was 
carried out at the plant of the Autogenous 
Welding Equipment Company, Springfield, 
Mass. 

The broken flange was welded up, and 
metal added around the exhaust boss, 
which had been opened up for racing so 
that there was not sufficient metal left 
to support the exhaust pipe when it was 
required to attach one. 


WELDING ALUMINUM 


Possibly the most radical development 
which this process has produced is the 
satisfactory welding of aluminum. This 
has long defied all attempts to unite it in 
a manner that would withstand a strain 
anything like the metal itself. It is due 
to the reducing nature of the flame, which 
is not sufficient to cause the metal to 
flow together. The actual uniting is pro- 
duced by puddling the molten metal with 
a steel rod which effectually breaks up any 
coating of oxide. In the same manner 
hosses and other additions can be added to 
castings, they being shaped up in much 
the same manner as one might do with 
molding sand. The molten metal works 
in much the same manner as this sand. 

Great care has to be taken in handling 
this metal owing to it having very little 
strength when heated a few hundred de- 
grees, and this difficulty is increased by 
its high heat conductivity which allows 
very little difference in temperature be- 
tween the place being welded and the 
surrounding metal. This is, however, taken 
care of by supporting the metal on the 
other side with graphite blocks. 

Notwithstanding these difficulties very 
successful work is being carried out in 
this metal. Large castings that look more 
fit for the scrap heap are made service- 
able again as can be seen by crank cases 
shown in Fig. 9. On these there is a 
total of about seven feet of welding. In 
one case the bearing was broken so that 
it was not worth while to repair it, and a 
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casting was obtained from the broken 
part which was welded on. 

Owing to the fine adjustment of the 
gases obtained in the high-pressure torch 
the temperature of the flame can be some- 
what reduced, which facilitates the weld- 
ing of aluminum. 

When casting any metal which is not 
ductile, there is more or less trouble with 
shrinkage cracks, and, of course, this is 
also the case with welding, and though 
shrinkage cracks can be welded up, in 
some cases they are produced, as can be 
realized when it is considered that very 
often the metal is already taxed to the 
limit by the internal strains, and the ex- 
tra strain, produced by heat, or else the 
weakening of the metal by its application 
proves to be the last straw. This can 
be well understood by those who have 
had experience in soldering aluminum, as 
the small heat required for the purpose is 
sometimes sufficient to produce a crack. 

This is obviated to a great extent by 
heating the whole casting uniformly, thus 
reducing the difference of temperature 
between the part being welded and the 
body of the metal. However, the great 
majority of breakages consist of lugs and 
arms broken off entirely and there is 
seldom trouble of the above nature in 
their repair. 


WELDING BRASS AND MALLEABLE [RON 


Brass is more difficult to work than 
most metals and requires more experience 
on account of the zine readily burning out 
and depositing a yellow powder on the 
weld, and also leaving blow holes. It is 
advisable to use borax to prevent this de- 
posit. It is necessary to get the metal 
to a good red heat and then quickly 
bring the welding flame down on it, and 
as quickly removing it as each drop flows. 
Care should be taken not to breathe much 
of the fumes from the zinc. 

Malleable iron is a very unsatisfactory 
material to-weld owing to its variation 
between what is practically cast iron and 
what is practically steel, and on thick 
castings often a combination of both. In 
most cases cast iron can be used as a 
filler, but, of course, this is not always ad- 
visable owing to its unsuitability to with- 
stand shock. Steel can, of course, be used 
but does not work so well, except with the 
kind of malleable iron that is practically 
steel. 

The automobile manufacturer would, 
however, mainly use the torch on this ma- 
terial to fill blow holes, weld up shrinkage 
cracks and to add metal to replace errors 
in workmanship, and in most cases cast 
iron would be satisfactory for these. 


CoMBINATIONS OF METALS 


With this process it is possible to unite 
different metals, those having the near- 
est fusion temperatures, of course, being 
most practical. So far, there is very lit- 
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tle use for such combinations. The most 
useful combination, however, is copper and 
steel; these metals mix in such a manner 
that it is impossible to say where one 
commences and the other ends. This is 
of great advantage for electric conductors, 
as there is no possibility of oxidation 
taking place between them and reducing 
their conductivity. 

This has been taken advantage of by the 
Davis-Bournonville Company in its pat- 
ent electric rail bond, and ought to prove 
of use in electric vehicles. 

Cast iron and steel can be satisfactorily 
united, and I believe there is a big future 
in this for internal-combustion engine ex- 
haust valves, as the desirability of having 
cast-iron exhaust valve heads has been 
generally acknowledged, but its adoption 
has been prevented by the difficulty of 
satisfactorily attaching the steel stem. 





Repairing Cracked Seamless Cast- 


iron Steam Jackets 





By Wma. H. Dopp 





When my father, the late H. Wm. 
Dopp, first began the manufacture of his 
seamless cast-iron steam-jacketed kettles 
he was much troubled by shrinkage 
cracks in the outer shell. These cracks 
were due to the use of too hard a jacket 
core, and presented so serious a problem 
(till he had succeeded in educating his 
foundry to make a proper core) that it 
became the alternative to utilize these de- 
fective castings or give up the enterprise. 
To meet this condition he devised the 
herein described method of closing the 
cracks, and as the method proved very 
successful for the repair of kettles that 
had been damaged by water freezing in 
the jacket, it may prove of interest to the 
readers of the AMERICAN MACHINIST, and 
be applicable to other lines of work. 

There are many thousands of these 
kettles in use throughout the country, and 


“as long as there are leaky steam valves 


and careless men who forget to see to 
it that the drip cock to the-iacket is open 
during cold weather, eyery winter will 
see a crop of burst jackets. We had oc- 
casion to repair many after others had 
made aftempts which ran all the way from 
efiorts to solder up the cracks to bolting 
on a saucer-shaped shell weighing one- 
fourth as much as the kettle, but in no 
instance was there even partial success. 
A glance at the accompanying illustra- 
tion will show the construction of these 
kettles. They are cast in one piece. the 
inner and outer shell being connected by 
a number of stays S,S, 3%4x1¥% inches 
section, spaced about 4 inches centers. 
We successfully repaired kettles in which 


as many as twelve or more stays had been © 


torn off, and in which the cracks extended 
fully three-fourths the way around the 
kettle. 
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We proceeded as follows: In the first 
place by light taps of an ordinary ma- 
chinist’s hammer, delivered carefully 
along the various cracks we forced the 
pieces as far as possible into their original 
position. We next drilled a number of 
‘holes along the cracks with their centers 
in the cracks and spaced about 4 inches 
apart. These holes were drilled right 
through both shells, and care was taken 
to have a hole at each end of a crack to 
prevent its extension farther. These holes 
were next countersunk both on the inner 
and outer shell. Through as many of 
these holes as was found necessary, ma- 
chine bolts, with rather large washers 
were put in. These bolts were drawn 
down as tightly as possible so as to bring 
the loose pieces as nearly down to a solid 
bearing as was possible, and to force the 
edges of the cracks closely together. A 
stay-bolt tap was now run through the 
holes unoccupied by bolts, care being 
taken that there was a full thread in the 
holes in both the shells. We commonly 
used 54-inch stay bolts, but at times %- 
inch. An ordinary bar-iron stay bolt was 
now screwed in, but not only was care 
taken that it had a full clean thread, but 
after the oil had been carefully wiped off, 
it was dipped in a strong solution of sal 
ammoniac to which some raw muriatic 
acid had been added so as to insure a 
rust joint between the shells and the bolt. 
After cutting off the surplus length at 
both ends the bolt was riveted till it filled 
the countersink. On the inner shell the 
bolts were always trimmed down so as 
to leave a smooth surface on the outer 
shell; this was only done when a show 
job was desired. The machine bolts were 
now removed, and replaced by stay bolts 
after tapping the holes. We now have 
the pieces firmly back into place and se- 
curely bolted and riveted to the solid and 
uninjured inner shell. So far nothing is 
required except what any ordinary skilled 
mechanic can The next step, how- 
ever, should be attempted only by one 
thoroughly master of the use of hammer 
With a narrow cape chisel a 
narrow dovetail groove about 1/16 to 
3/32 inch deep and 3/16 to 7/32 inch 
broad is next cut, carefully following the 
cracks, as shown at D and A. These 
grooves were cut part way into the heads 
of the bolts, as at B.° 

Next copper strips of proper thickness 
Were carefully annealed and inserted into 
these groves. With a° light peen-ham- 
mer these copper strips are now peened 
down to fill the grooves, the peening being 
followed by a flat calking tool. The sur- 
plus copper is nicely trimmed off and the 
job is done. 

We subjected these repaired kettles to 100 
pounds only cold-water pressure, whereas 
we subjected new kettles to 130 pounds to 
140 pounds cold-water pressure. We 
guaranteed repaired kettles safe with 60 
to 65 pounds steam pressure, which is 
ample for most purposes. When the 


do. 


and chisel. 
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cracks were extensive we usually put a 
ring of stay bolts around the opening left 
by the coreprint and closed by a blind 
flange. As shown at H, we left these 
bolts long enough to take a nut to bolt 
down the flange. 

At E is shown the countersunk head on 
the inner shell, at P and F the copper 
insert, while C illustrates the stay bolt 
at the end of a crack to prevent farther 
extension of same. 

At R is shown the application of the 
same principle to making a joint. We 
were to furnish a kettle with a horizontal 
14-inch outlet so placed as to empty the 
kettle to within 3 inches of the bottom. 
Ordinarily we would have cast a special 
kettle with a boss as indicated by the 
dotted line, but as we 
orders and had a kettle of the required 
size in stock, we determined to risk fail- 
ure, especially as the particular size was 
at times a seller. We first 
drilled a hole both shells, 
with a portable boring and thread-cutting 


were driven by 


very slow 


through and 





KETTLES 


REPAIRING CRACKED 


machine we enlarged these holes and cut 
a continuous thread, or rather what would 
have been a continuous thread had there 
been stock. Not only did we pass through 
the empty steam space, but not a single 
thread in either shell was of a full circum 
ference in length. We next turned up a 
14-inch bore and about 
soft 


continuous thread 


sleeve 24-inch 
outside diameter of as 
we could procure. A 


was cut on this sleeve and it was screwed 


cast iron as 


into place so that the proper bevel of the 
marked. It 
moved and cut, leaving about % inch ex- 


inner end could be was re 


cess stock. The hole in the inner shell 
was chamfered or countersunk by means 
of a chisel and file. The sleeve, after 


being moistened with a solution of sal am- 
muriatic acid, screwed 
into place. With a light cross-peen ham- 
mer, followed by a flat calker the end of 
filled the 


chamfer of the hole, and was so nicely 


moniac and was 


the sleeve was spread until it 


trimmed that it was impossible to see the 
joint. At the shell a 
groove was cut, partly in the sleeve and 


outside dovetail 
partly in the shell. Now a copper insert 
G was calked in. To make sure of a tight 
job we tested with 160 pounds cold-water 
pressure. 
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We used the same method in repairing 
steam pipes that had been damaged by 
water freezing in them. In this case we 
first closed the cracks or splits as far as 
possible, by peening before cutting the 
groove. This repairing can frequently be 
done without removing the coils from 
their places. We used a steam radiator 
for over 15 years, that had been thrown 
onto the junk heap as useless, after spend- 
ing a little over a half-day’s work in re- 
pairing it by this method. If, however, 
this method is to be employed to repair 
large pipes subjected to pressure, I would 
recommend putting a stay bolt at the ends 
of the crack through to the other side. 
Then wind the pipe with galvanized wire 
after the manner of wire-wound guns. 
This wire should be wound on with con- 
siderable tension, and should extend about 
one-third the length of the crack or split 
beyond either end thereof. Five or six 
end should be 
soldered in the manner of dynamo arma- 


convolutions at each 


tures. 
This methor f repairing damaged 
steam apparatus 1s efficient, but I have 


never seen it used by anyone else. 


Use of Nickel Steel in Bridge 
Building 


In an interesting paper read before the 
American Society of Civil Engineers, J. 
A. Waddell 
material to the prominent subject of using 
Sum- 


contributed some _ valuable 


nickel steel in bridge building. 
marizing from the results of his experi- 
ments, covering a period of five years, he 
pointed out that nickel steel is in every 
way fitted for bridge construction, in that 
it is strong, tough, workable and reliable; 
moreover, its adoption would effect a de- 
This economy would in- 


crease in the future as the cost of nickel 


cided economy. 


decreases, and as the shops become more 
accustomed to the treatment and handling 
That 
almost a 


of the new alloy. nickel will soon 


be less expensive is foregone 
conclusion, in view of the enormous de 
posits of nickel that have been found in 
existence in Canada. It is stated on good 
authority that there has been found in one 
that 


fully 200,000 tons of the metal, and the 


deposit in country ore containing 


outlook for an enormous supply is bright. 





A fact that seems to have been estab 
lished with reference to the relative cost 
of operating steam and electric locomo 


tives is that it takes 30,000 miles of run 
ning to wear down the tires of an electric 
1/32 of an inch, whereas un 
der exactly the 
amount of wear takes place in from 8000 


locomotive 


similar conditions same 
to 9000 miles of running on a steam loco- 


motive. 
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Friction-spindle 
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Presses 


Safety Flywheel, Improved Friction Driving System and a New 
Type of Brake Permit of a Light, Cheap and Successful Design 
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The machines known as friction-spindle 
presses used very extensively in Germany, 
and to a somewhat smaller extent through- 
out the rest of the continent of Europe 
generally, for forging and stamping pur- 
poses are not, it is thought, so well known 
in America. Their chief advantage is, 
perhaps, the ability to cope with differ- 
ences in the thickness of materials to be 
operated on without danger of breakage, 
so that lighter and cheaper presses can be 
employed than would be the case if the 
driven more positively. 


machines were 


e 


i. oe 


THE FLYWHEEL CONSTRUCTION 

The newer flywheel, constructed on the 
Schull system, is shown in section in Fig. 
3. Here the hub A carries arms bearing 
a ring. To the latter fastened two 
outer rings B and C; segments of fiber 
are interposed, and a rim is thus built up 
and secured by means of the bolts D. In 
order to avoid any danger of overstress, 
the bolts can be driven only by special 
safety keys. These take the form of Fig. 
4 for the larger presses, and of Fig. 5 for 
It has been found pos- 


Ww. 


are 


the smaller sizes. 























FIG. I 


The presses, of course, give an elastic 
blow, and, in comparison with hydraulic 
presses and steam hammers when used for 
general forging often have the advantages 
of smaller running costs and foundation 
expenses. 

The firm of Brider Boye, 
lately improved its presses, especially in 
connection with the safety flywheels. The 
driving system has also been redesigned. 
Two forms of their presses are shown in 
Figs. 1 and 2; the first is for general forg- 
ing and stamping, the second for bolt- 


3erlin, has 


and rivet-heading. 


GERMAN FRICTION SPINDLE PRESSES 


FIG, 2 


sible to increase safely the speed of the 
spindle when the flywheel is thus con- 
structed. As some evidence of this, Fig. 
6 is given by the makers; the two sets of 
views showing, respectively, the extent to 
which a cylinder of cast steel could be 
safely pressed—on the left-hand with the 
ordinary press, and on the right-hand with 
the same press after being equipped with 
this flywheel device. 


Tue Drivinc MECHANISM 


In the ordinary form of press the fly- 
wheel serves at the same time as a driving 
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pulley. The driving system must, there- 
fore, be arranged ahove the press, and in 
controlling the latter a considerable 
amount of weight has to be moved. 
Moreover, in setting the press or renewing 
any of the parts, the work is compara- 
tively difficult. In the new Briider Boye 
presses, the flywheel is used only to ac- 
cumulate and return energy and the driv- 
ing pulley is separate, as in Fig. 7. This 
pulley is connected to the flywheel by 
means of pins A which pass freely through 
holes in the rim. With vertical move- 


D 








SECTION OF “SCHULL” FLYWHEEL 


FIG. 3. 
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SPECIAL WRENCHES FOR FLY-WHEEL BOLTS 
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FIG. 6. COMPARISON OF WORK—PRESSES OF 
OLD AND NEW DESIGN 


ment of the ram the flywheel itself is cor- 
respondingly raised or lowered, but the 
driving pulley always remains at the same 
hight, and thus opportunity is given for 
an improved driving system. The pulley 
is friction-driven by belt pulleys B and C, 
one on each side on fixed shafts. The 
control of the press is, therefore, simpli- 
fied as compared with the earlier system 
where long levers and links were neces- 
sary. The movement of the control lever 
D is transmitted through the segmental 
gear E, of which another view is shown 
at the side. The design of the second 
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segments F and the cam device G is 
shown in detail in Fig. 8. By springs the 
two pulleys B and C, Fig. 7, are kept out 
of contact with the driving pulley. They 
are put in position for driving by means 
of the cam surfaces which produce end- 
wise motion. As the segment levers are 
secured on the pulley shaft by clamping, 
it is always possible to adjust their posi- 
tion for efficient driving. 


THE BRAKING DEVICE 


The machine has been further improved 











FIG. 8. SEGMENTAL GEAR AND CAM 


in the braking device. This is illustrated 
in Fig. 9. A lever A on the ram controls 
a lever B on the shaft C which bears the 
brake D. 
E and acts on the inner rim of the driving 
The position of the lever on the 


This is covered with leather at 


pulley. 
shaft can be set by means oi the clamp, 
and the leather cover on the brake can bi 
easily renewed by removal of the screws 
The brake is shown in detail in Figs. 10 
and 11. The position of the lever sets th« 
place at which the ram shall be stopped, 
and it is said that the 
brake is so accurate that the ram can b 
pulled up to 1/16 inch on the pulley. It 
is, therefore, possible to use the shortest 


working of th 


strokes with precision. 


A FIG. 9. 
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Finally, in connection with the press 
illustrated in Fig. 2, the heading tool, 
shown in Fig. 12, is used. This can be 
shifted by means of a handle so that at 
the second stroke the second tool is used 
for finishing the head. 





Making Manganese Bronze 
3y K. KInn 

Manganese bronze is the best known 

and the most extensively used of the high- 

tensile alloys. It is not a bronze, accord- 

ing to the old idea of the term, but a 

brass, being an alloy of copper and zinc, 


while a bronze is an alloy of copper and 
tin. 
It has 


received the name bronze, and 
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as such it will probably always be known, 
as the term bronze sounds 
better than would manganese brass. The 
word brass to the trade, particularly the 
scrap-metal end of it, is associated with 
costly than 
more humble metal 


manganese 


cheapness, as brass is less 


bronze, zinc being a 
than tin. 

knows how to 
make manganese thinks he 
does, but there are few who can make a 
that will cast 


Every brass founder 


bronze, or 


metal 


really good alloy, a 














DETAILS OF BRAKI 


the heart when cast in sand. 


There is no secret about its compos tion, 


sound to 


as the proportions of copper and zinc are 


well known, or can easily be discovered 


by analysis, and yet there may be a wide 
alloys apparently 


While one 


difference between two 


formula 


made from the sam 
may posse a tensile strength of from 
60,000 to 890.000 pounds, the other may be 
no better than ordinary brass 

Ihe cause of this lies in tl fact that 
extraordinary care is necessary to obtain 





metal [t 


the highest result vil thi 
made lil wdinary brass or 


cannot be 


bronze where the copper may be melted 


down, with no particular pains to prevent 


oxidation beyond scattering a little char- 
co | 1 top 
DEOXIDIZATION 

The copper must be thoroughly deoxi- 
dized, as the purer it is and the freer 
from contamination by oxygen and other 
gases, the stronger and the better will be 
the resulting bronze 

Manganese is a good deoxidizer for 
which reason it is used in this alloy 
rather than for the purpose of forming 
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an alloy with the copper. It is not the 
quantity of manganese present that makes 
the metal strong, but the purity of the 
alloy. 

Some of the best bronzes contain only 
a trace of manganese when analyzed. In 
fact some so-called manganese bronzes 
contain no manganese at all, the alloy be- 
ing deoxidized by some other element, 
such as magnesium, silicon, aluminum, 
iron, sodium, calcium and even  phos- 
phorus alone, or in connection with 
magnesium. 


EXPERIMENTAL ALLOYS 


To determine the relative values of va- 
rious deoxidizers in high brass the writer 
made the following experimental alloys: 

First, 100 pounds of copper was melted 
and deoxidized with magnesium and 
phosphorus, 8 ounces of five-per cent. 
phosphor tin, and 1 ounce of mag- 
nesium being used. The copper was run 
into ingots, and 55 pounds of this copper 
was then melted, under charcoal, and 40 
pounds of zinc alloyed therewith. The 
result was a very strong metal which ran 
well and made nice appearing castings. 

A test bar was cast from this, eight 
inches long and one inch square. This 
bar was nicked on one side midway be- 
tween the two ends, and broken with a 
sledge to permit an examination of the 
fracture. This showed a yellowish dot in 
the heart of the bar, and radiating there- 
from to the outside were faint yellowish 
streaks. It was regarded as an excellent 
fracture, considering that the bar was 
cast without any of the precautions usual 
with manganese bronze test bars. 

In a second alloy 100 pounds of copper 
was melted under charcoal, and deoxi- 
dized with yellow prussiate of potash in 
the following manner: One and _ one- 
half pounds prussiate was mixed with 
Y% pound soda ash, 2 ounces salt 
(sodium chloride) and 1 pound of 
ground charcoal. This was added to the 
melted copper, and the fire allowed to 
draw for a few minutes, or until the 
water of crystallization was driven off the 
potash, after which the flux was vigor- 
ously stirred in, and the furnace again 
closed for fifteen minutes. .The metal 
was then removed and poured into ingots. 


TESTING THE ALLOoys 
A couple of castings were made in sand 
molds to determine if the copper was 
deoxidized; had it not been the metal 
would have boiled up in the heads, and 
the castings would have been spongy. 
This was not the case, however, for the 


heads shrunk down in a normal manner, * 


and the castings proved sound. The cop- 
per was, therefore, considered deoxidized. 
In passing it may be remarked that 
copper so deoxidized has been found valu- 
able in making castings for electrical re- 
quirements, such as cast contact fingers, 
,and other copper parts of controllers for 
electric cars, as it does not pit or arc. 
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Fifty-five pounds of this copper was 
melted and alloyed with 40 pounds of 
zinc, and the same sized test bars cast 
as that in the preceding case; the result 
was a fracture that had a faint yellow 
center with no radiating yellow lines, but 
here and there were specks of yellow. The 
alloy was strong and stiff, ran well and 
the castings had a pleasing brown color. 

This alloy might be regarded as a 
“Delta metal” and given a small percent- 
age of lead would form “Tobin bronze.” 
The yellow prussiate of potash conveys 
iron into the mixture, and is one of the 
best means of alloying this element with 
copper alloys. 


MANGANESE AS A DEOXIDIZER 


A third alloy of the same proportions 
of 55 pounds of copper and 40 pounds of 
zinc was next tried, and this metal was 
deoxidized with manganese, added in the 
form of manganese zinc. —The manganese 
zinc was made by melting 5 pounds of 
manganese copper and gradually adding 
thereto 10 pounds of zinc. This forms a 
brittle alloy and is a very convenient 
means of using manganese in the brass 
foundry. 

The formula used in making the test 
bars was: Copper, 53 pounds; manganese 
zinc, 6 pounds, and zinc, 36 pounds. This 
is also a nice casting alloy and very sim- 
ilar to the prussiate of potash formula; 
the fracture of the test bar was a reddish 
brown color, with a small yellow spot in 
the center, in the heart of which was a 
tiny shrink hole. None of the above alloys 
was pulled for tensile strength or elonga- 
tion, the object of the trials being to de- 
termine the value of the various deoxi- 
dizers in eliminating the oxide spots or 
discclorations, which occur in the heart of 
most manganese-bronze castings, and 
which are sources of weakness. 

It was decided from a careful com- 
parison of the different fractures that the 
alloy deoxidized with phosphorus and 
magnesium had a slight advantage over 
the others in that respect. The metals 
used were not the best. The copper was 
scrap trolley wire, and the zinc ordinary 
commercial spelter. Had the best Lake 
Superior copper and Bertha zinc been 
used, it is highly probable the spots which 
showed up in the fractures would have 
been entirely eliminated. 

When the three alloys were melted to- 
gether in equal proportions, bars were 
cast which showed no spots. This demon- 
strated the importance of a_ thorough 
deoxidization of the alloy in making high- 
grade manganese bronze. 


Errects oF ALUMINUM AND SILICON 


It will be noticed that the alloys men- 
tioned contained no aluminum, as is 
usually the case with such bronzes. This 
metal is added to better the casting qual- 
ities of the alloy, which it does by pre- 
venting “cold shots” in the castings. 
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When aluminum is used I per cent. is 
sufficient, as the use of too great a quan- 
tity of this metal causes brittleness. For 
instance, an alloy of copper, 56 per cent., 
zinc 36 per cent., manganese copper 5 per 
cent., and aluminum 3 per cent., will be 
found to be brittle; but if the aluminum is 
reduced to 5 ounces the mixture is 
strong and reliable. The addition of a 
little tin may be recommended to stiffen 
it, as the zinc content is low. One half of 
I per cent. of tin is an improvement. 

Silicon was tried to see if it was not 
better than aluminum as an addition to 
these alloys for improving their sand-cast- 
ing qualities. The three alloys mentioned 
were tried with both silicon and alumi- 
num, and the result satisfied us that sili- 
con was superior in some respects to 
aluminum. While these alloys ran well 
in sand, they cast like yellow brass, smok- 
ing freely, consequently they are more 
difficult to handle when pouring off. 

If aluminum is added the metal acts 
like melted aluminum at a red heat. It 
does not flare, can be poured with little 
or no smoke, and is, therefore, more easy 
to cast. Silicon has about the same ef- 
fect in these copper and zinc alloys. The 
metal runs just as fluid and presents the 
same appearance, both in the liquid state 
and when cast, and it has the advantage 
over aluminum in that the metal is more 
free from shrinkage cracks and dross, 
while it is quite as strong. About two 
per cent. silicon copper should be ‘used 
ior this purpose. , 


EFFECTS OF IRON 


Iron, as we have seen, acts as a deoxi- 
dizer and is very similar in its effects to 
manganese, but it cannot be used in cop- 
per alloys to the same extent that man- 
ganese can because the metals, copper and 
iron, do not unite to form alloys, while 
copper and manganese do. In small quan- 
tities properly alloyed iron is not harmful 
when introduced by the yellow prussiate 
of potash. In the example given, the al- 
loy is difficult to distinguish from the one 
containing manganese. The content of 
iron in this alloy was about three-fourths 
of I per cent. and it was evidently 
chemically combined. When the iron is 
added in the metallic state the result, to 
my mind, is dubious, and it would be 
better to leave it out. 

A favorite manner of alloying iron is 
to make a mixture of ferro-manganese, 
iron and tin, which can be added to the 
copper. An example of this class of alloy 
is as follows: Fifty-six and one-quarter per 
cent. of wrought iron is melted with 16% per 
cent. of 80-per cent. ferro-manganese, and 
then 27% per cent. tin is added, and the 
metal poured into ingots. The bronze 
consists of 5614 per cent. copper, 43 per 
cent. zinc, and % per cent. aluminum, to 
which is added 2 pounds of the iron 
alloy. 

As the melting point of this iron alloy 
is high, a small portion of the copper, Say 
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10 pounds, is first melted, the iron mix- 
ture is then added and the whole super- 
heated until the more refractory metal is 
dissolved. The same method must be 
adopted when ferro-manganese is used in 
making bronze in place of manganese cop- 
per. When the iron is dissolved the bal- 
ance of the copper is added gradually, so 
as not to cause solidification of the al- 
ready melted copper, and when all is 
“down” the and aluminum are 
introduced. 


zinc 


CONCLUSIONS 

In these examples -of alloys the idea is 
that it is the iron which gives the bronze 
its valuable properties, the manganese act- 
ing merely as a carrier for the iron; con- 
sequently the content of iron is compara- 
tively high and the manganese low. Later 
experience with these metals has shown 
that it would be better if these conditions 
were reversed, as the manganese is more 
important than the iron, owing to its be- 
ing the more indispensable metal of the 
two. 

Great care is necessary in weighing out 
the various metals which comprise this 
alloy, or the bronze will be brittle. This 
holds good of all alloys in which the zinc 
runs up to 43 per cent., as the margin of 
safety is small. One maker told me he 
found it necessary to boil his metal, other- 
wise it would be brittle and the question 
I naturally asked was why he put in so 
much zinc if he was obliged to boil out 
some. Alloys containing this high per- 
centage of zinc can be, and are made, and 
they give the highest results in tensile 
strength. A softer bronze, however, is 
safer for the founder not experienced with 
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The Cutting of Elliptic Gears 


By Warren E. THompson 





Elliptic gears are in general use on 
shapers, planers, slotters and similar ma- 
chine tools to transmit-a quick-return mo- 
tion to the ram. The cost of production 
is more than for gears having circular 
pitch lines, but they are undoubtedly the 








FIG. I, LAYOUT FOR AN ELLIPTIC GEAR 
cheapest quick-return motion among 
known mechanical movements. The 


method to be outlined is not new, but is 
as accurate as any and the cost of the 
tools is not high. This method is in gen 
eral use in many shops to the exclusion 
of other methods not considered as good. 

In order to more clearly describe the 
process it will be well to take an actual 
case and carry it through from start to 
finish. Assume that a pair of gears is 
ordered to transmit a 3 to 1 quick-return 
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End Elevation 


FIG 


this metal, and from 36 to 40 per cent. 
zinc is recommended as giving most cer- 
tain results where the metal is run direct 
mto castings. With the higher percent- 
ages the alloy should be first put into in- 
gots and remelted for castings. 





A line of re-inforced concrete 30-foot 
telegraph poles has recently been placed 
m experimental service by the Pennsy] 
vania Railroad at a point on its system. 





Side Elevation 


2. FIXTURE FOR CUTTING ELLIPTICAL GEARS 


motion and the centers are 8 inches apart. 
About three diametral pitch is specified. 


MetHop oF LAyInG Out 


Fig. I represents diagrammatically the 


method of laying out the gears. Lines 
AA’ and BB’ are first drawn perpen- 
dicular to each other. The major axis 


of the pitch line of the gear is the same 
as the given center distance, 8 inches, 
and is laid off as The focus 


points X X’ are drawn in so that AX is 


shown 


Drive Pin 
| In om 
| 


j 
— 
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in the same ratio to A’ X as the given 
quick-return ratio. The points B and B’ 
are located by setting the dividers at one- 
half the major axis A A’ and cutting the 
minor axis with arcs having centers at X 
and X’. Arcs having radii equal to O B’ 
and O A’ are drawn covering one quadrant, 
as shown. This quadrant is divided into six 
equal divisions, as shown by radii from 
the These radii are marked 
a, a’, a’, Next intersecting lines are 

from the points of 
a, a’, a’, etc., with the circles, as shown, 
and the intersection points of these per- 
points on a_ perfect 


center O. 
etc. 


drawn intersection 


pendiculars are 
ellipse. 

With a center on A A’ find an arc that 
will very nearly cut the points from a‘, 
a®, a® and A’. Also find a center on BB" 
about which an are can be drawn cutting 
points B’, a, a’ and a®. These centers are 
used when cutting the teeth and should 
be laid out as accurately as_ possible. 
After finding two centers and measuring 
the respective distances from O, the other 
two centers may be put in and an ellipse 
drawn, as shown. This line is then 
stepped off with dividers set at the cor- 
rected tooth thickness for the desired 
pitch and the number of divisions noted. 

It is preferable to have an odd number 
of teeth for convenience in cutting, so if 
the pitch line does not divide into an even 
number of divisions, half of which is an 
odd number, when the are set 
to the chordal-tooth thickness of the de- 
sired pitch, the pitch line may be reduced 
or enlarged, as is found necessary." When 
the pitch is given, as it was in this case, 
the pitch line may be divided and the 
The corres- 


dividers 


divider division measured. 
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ponding pitch is used in selecting a cut- 
ter. In this case the line divided 
into 30 divisions and the corresponding 
close to 234, so these cut- 


was 


pitch was very 
ters were used 

Radial lines common to two centers of 
the elliptic arcs are shown at 
b, b’, b?, and in the other quadrant not 
drawn. These lines are the dividing 
points between two different arcs and are 
before laying out or cutting the 
Radial lines from the four centers 


drawn, as 


drawn 
teeth 
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are drawn through the centers of the 
space divisions, as shown at ¢, c’, c’, etc. 
These lines are for the purpose of start- 
ing the first cut and checking the rest 
to prevent large errors. 

The base circles of the two different 
curves are drawn, as shown, and a few 
teeth laid out by an accurate odotograph 
on each curve, as shown, or cutters may 
be selected by measuring the pitch radii 
DA and EB and figuring the proper 
number of teeth to cut for. Cutters are 
selected by one or the other of these 
methods and the gear, previously having 
the shaft and driving pin holes X and X* 
bored and the addendum outline roughed, 
is ready for cutting. 


MeEtHop oF CUTTING 


The fixture shown at Fig. 2 is bolted 
onto a circular milling attachment. The 
fixture consists of a base plate carrying 
two slides moving at right angles to each 
other. These slides are equipped with 
verniers registering zero when the center 
of the arbor is in line with the center of 
rotation of the milling attathment. The 
drive pin is riveted into a separate slide 
that is adjustable and is in line with the 
arbor and line of motion of the large 
slide. This fixture is placed in position 
on the machine and the rough-gear blank 
clamped in place. 

The point D* is then set over the center 
of rotation of the attachment by means 
of the verniers and the center of the cut 
ter brought into the line A A’. In this 
case the cutter is an end mill used to 
finish the outside of the gear. By moving 
around each quadrant setting the corres- 
ponding centers over the center of rota- 
tion for each quadrant the outSide is 
milled true with the pitch line. A cutter 
for the ends is then put in the machine 
and in line with A A’. The first space 
may then be cut to depth with two or 
more cuts, depending on the tests for 
alinement. A piece of glass having a cen 
ter line and a number of short lines 
scratched equal distances apart and from 
the center line is used for testing the cuts. 
The center line is placed over the line 
A A’ on the first cut, and the short lines 
brought intersecting the pitch line. By 
using a glass a variation of o.oo! inch 
may be readily seen and remedied. After 
the first space is cut the gear-tooth cali- 
pers may be set and used to check the 
cutting. By checking with both the radial 
center lines and the tooth calipers errors 
are reduced to a minimum. After the 
first gear is cut it may be used as a 
templet for all others, or the indexing 
may be noted and repeated. 





In these days of high-speed machinery 
and tools, the quality of the lubricant is 
of large inportance, as it is known that 
there may be, for instance, a difference of 
as much as 5 per cent. in the efficiency of 
an engine by using an inferior grade of 
oil, 
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A Progressive Chinese Machinist 
By James F. Hopart 


The waking up of China having be- 
come something of today instead of a 
future possibility, it is of great interest 
to American machine manufacturers to 
become advised of the probability of edu- 
cating natives of China to act as salesmen, 
erectors of machinery and demonstrators 
of machines and mechanical processes. Al- 
though Japan will undoubtedly do a ma- 
jority of the “waking up,” American ma- 
chinery and tools will be supplied to that 








CHARLES P. SING 


country in enormous quantity during the 
next 100 years. 

Perhaps there may be no better method 
of placing before machine manufacturers 
the possibilities in the direction of edu- 
cating native Chinamer to machine erec- 
tion and demonstration, than by relating 
a bit of personal experience in that direc- 
tion. During the promotion of a com- 
pany for manufacturing sand-lime brick 
in China, it was thought best to prepare 
a native of China for the position of man- 
ager of the prospective factory, and to 
teach him the construction, erection and 
operation and maintenance of all the ma- 
chinery likely to be used in the factory 
in question. 

After’a little searching, a young man 
was found who gave evidence of being 
capable of filling the position. This young 
man is known by the American name of 
Charles P. Sing, but the Chinese 
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words in the corner of his portrait, pre- 
sented herewith as Fig. 1, state to those 
able to read them, that his name is: “Ng 
Yee You.” The two characters at the 
top mean five, and person, or man (Chin- 
ese writing always reads down, beginning 
at the right-hand upper corner), hence 
the name of a Chinese person always 
commences with the “tong,” or company 
to which they belong. After that, come 
the family and the marriage names. No 
Chinaman is given a name until he is 
married. Until that time, he is known 
merely by his “baby” name, which is 
dropped when he takes a real name at 
the time of his marriage. 

Mr. Sing was born near Canton, China, 
in 1873, and completed his school life at 
16 years of age. When 18 years old, 
he was brought to this country by his 
father to learn the American ways, and 
he accomplished the task in a most ex- 
cellent manner. As he became accustomed 
to American matters and things, he went 
into business for himself, his father re- 
turning to China after a few years, and 
the young man became in turn the pro- 
prietor of a laundry, then a restaurant, 
and then part owner in a store, stock- 
holder in a Hongkong drug company, in 
a Chinese railway, and in several other 
mercantile ventures. 


MECHANICAL ABILITY Crops Ou1 


Both in the laundry business, and when 


running a large restaurant his mechanical 
ability manifested itself in doing the 
electric wiring of his various places of 
business, doing the piping and plumbing, 
also the carpentering, painting and paper- 
ing. He even built a house or two for 
some of his countrymen, doing almost 
the entire work by himself or with the as- 
sistance of one or two “Chinaboys.” And 
the work was done in a manner satis- 
factory to the various city inspectors who 
keep an eye upon such matters. 

During the year 1906, Mr. Sing tried 
to obtain a position as apprentice in sev- 
eral machine shops and in April, 1907, 
he entered the Willoughby, Ohio, shops 
of The American Clay Machinery Com- 
pany, and was assigned to floor work, 
erecting brick presses. In less than two 
months he was sent out with another 
workman, an erecting engineer with the 
largest press ever made by that company 
During three months spent setting up and 
operating the new machine, Mr. Sing 
actually learned, not only the operation 
of the brick-press, but the method 0 
operating every machine in the factory. 

Returning to the home shop again, Mr. 
Sing was employed upon general floor 
work, including the lining up of the press 
es, setting the molds and surface-grind- 
‘ing the liners and die plates on both wet 
and dry grinders, and he became pro 
ficient in pneumatic tool work; in pte 
cision work, including the use of the ™ 
crometer; in pipe fitting, and the mul- 
titudinous “tricks of the trade. which 
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go to make up floor work in a shop where 
manufacturing by the duplication of parts 
method is not followed up. 


CHINESE RULES 


Some of the difficulties met with in be- 
coming accustomed to American measure- 
ment standards may be appreciated when 
it is understood that China uses a deci- 
mally divided foot and inch. The stumb- 
ling blocks in the shape of such things 
as 3/32, 9/64 inch and similar quantities 
may well be imagined. Another thing 
which Mr. Sing had to acquire was pre- 
cision of measurement. Accustomed to 
the Chinese rule depicted at A, Fig. 2, 
imagine the attempts of a novice to work 
to a steel scale among 64ths and trooths 
of an inch after having been educated 
to the bamboo guessing-stick used by th 
Chinese workman! 

The rule shown at A, Fig. 2, is made 
from a splinter split from the side of a 
bamboo pole. This rule is 1534 inches 
long, and is known as the carpenter’s rule, 
and corresponds to the unit known as the 
foot in American practice. The Chinese 
plasterer or mason, by the way, uses a 
standard of measurement an inch or so 
different from the carpenter’s rule illus- 
trated by Fig. 2. To make things a bit 
more interesting to the workmen of dif- 
ferent Chinese trades, the iron workers 
use a still different length of rule for 
their “standard” foot. 

As all these rules consist of hand- 
whittled bamboo strips 15.75 inches long, 
and the graduations are marked with 
brass pins set flush with the surface in 
hand-drilled holes, the accuracy of the 
rule may well be imagined as some of the 


“inch” graduations vary nearly 1/16 inch > 


from one another. There are about 364 
pegs in the rule, each about 1/32 inch in 
diameter. To a man accustomed to work- 
ing from such a measure, judge the. dif- 
ference when required to work to half 
of a sixty-fourth inch spaces. The diagram 
of an American rule, B, is given to en- 
able comparison to be made between the 
Chinese and the American “foot.” 


A Fine RECOMMENDATION 


The opinion of The American Clay Ma- 
chinery Company may well be compre 
hended by a perusal of the following let- 
ter from the A. M. C. Co., to the agents 
of Mr. Sing’s company: 

By W. J. CARMICHAEL, 
Manager Sand-Lime Brick Department. 
Willoughby, O., Nov. 22, 1907. 
Messrs. Wing On Wo Company, 
13 Mott Street, 
New York, N. Y. 
Gentlemen : 

We are pleased to write you in refer- 
ence to Mr. Chas. Sing, who since April 
8 has been in our employ, assisting in 
the manufacture, erection and operation 
of machinery for the manufacture of sand- 
lime brick. We are glad to advise you 
that he has proven himself a most capable 
man and has carried out every detail of 
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his work with a willingness, and as in- 
telligently as we could desire. We are 
only sorry that the time has come when 
he deems it necessary to leave us in order 
to take up the work which he has planned. 

From early morning until late at night, 
Mr. Sing has been fitting himself for the 
work of brick making in his native 
country and we have given him every pos- 
sible assistance in our power to fit him- 
self for this work. 

After working in the erecting shop in 
close touch with our best mechanics and 
having learned all the details of our brick 
presses, cars, grinding and mixing ma- 
chinery, etc., we placed him at work in 
our laboratory with a most competent 
man. Here, he readily took up the mak- 
ing of sand-lime brick samples, the hydra- 
ting of lime and acquainted himself with 
the causes and effects of the chemical 
changes produced between the sand and 
lime while under steam pressure. 

He is now entirely familiar with the 
mixtures required for producing first- 
class sand-lime bricks of any desired col- 
or. In order to further his education in 
the manufacture of bricks, we sent him 
with our erecting and operating engineers 
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factory machinery Mr. Sing entered the 
employ of The Hooven, Owens, Rent- 
schler Company, and became familiar with 
the Corliss engine. After a very few 
weeks on the erecting floor of The Ham- 
ilton Corliss Engine Works, Mr. Sing 
was sent out with the erecting gang and 
set up light engines, heavy-duty engines, 
pumping engines, direct-connected en- 
gines, and accumulated a store of infor- 
mation which often requires a man half 
a lifetime to acquire. After completing 
his work with the steam-engine company, 
Mr. Sing took with him a letter of which 
any man might be proud. 

Mr. Sing is now about entering a boil- 
er works for the purpose of preparing 
himself to install, operate and repair steam 
boilers and other steam vessels when in 
China, thousands of miles away from re- 
pair and renewal conveniences. And it 
is safe to state that in six or eight months 
he will be competent to set up a steam 
boiler in the most approved manner, to 
insert a new set of tubes, to calk leaky 
sheets, and to replace a sheet or two if it 
becomes necessary 

The aptitude of Mr. Sing in acquiring 
American ways is well illustrated by his 


ciel 
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to factories where sand-lime brick were 
being made daily in commercial quanti- 
ties. We retained him at this work for 
several weeks until he became thoroughly 


_ acquainted with the operation of a large 


factory. 

We thoroughly believe that Mr. Sing 
has grasped the details of our machinery 
so firmly in his mind that he can tear 
any of our machines apart and replace 
them in first class condition, as well as 
operate them while making sand-lime 
brick. 

In closing, we would add that we have 
found him absolutely reliable, perfectly 
truthful, sober, industrious and far above 
the average in intelligence and adaptability 
to conditions. We do not hesitate to 
recommend him highly, in every respect, 
and we wish for you and for Mr. Sing, a 
most successful career 

Yours truly, 
THe AMERICAN CLAY MACHINERY Co 

I can also add personal testimony in 
regard to Mr. Sing’s adaptability to 
laboratory work, having been in charge of 
the tests at the time mentioned in the 
above letter. 


LEARNING ABOUT ENGINES AND BOILERS 
In order to add to his knowledge of 


social capacity. His cue was cut off, 
long ago, and American dress adopted for 
all purposes. He also expresses the in- 
tention of wearing the American dress 
after his return to China. Mr. Sing is a 
pronounced “camera fiend,’ possesses a 
good camera and knows how to “push 
the button,” and then do all the rest him- 
self. He is a fine wheelman and owns 
and uses a high-grade ‘cycle, which he 
keeps in order himself, making all neces- 
Sary repairs and renewals 

The progressive mechanical education 
which Mr. Sing is obtaining, and the 
purpose of which it is being acquired, is 
worthy of close consideration by the 
American machine manufacturer who de- 
sires in the immediate future to enter the 
almost limitless field of Chinese trade. I 
can place hands upon dozens of young 
Chinese men who could fit themselves in 
a similar manner to handle American ma 
chinery in China, and it is in order for 
the enterprising manufacturer to get busy 
in this direction and be early in the field. 
American business methods are not Chin 
ese methods, and will not be for many 
years to come. Meanwhile a profitable 
working knowledge of both American 
machinery and the Chinese market can 
be acquired by the progressive young 
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Chinamen much quicker and better than 
by the ablest Americans, and the machine 
manufacturer who secures and educates 
a representative of that nation in the 
manner followed by Mr. Sing will ob- 
tain an advantage in Chinese trade which 
cannot be equalled by any cther method. 





Accuracy—A Comparative Term 


By Entropy 


When I was a small boy I arrived at 
the opinion that a machinist who could 
hold down a job in a machine-tool shop 
was at the very pinnacle of his trade. 
Later, I found that my opinion was sub- 
ject to revision. I even came to the con- 
clusion that less out-and-out precise work 
is needed in a machine-tool shop than in 
the average of other shops. 

Let us stop a moment and see what 
precise work is. To a man measuring a 
cord of wood, a cubic foot, more or less, 
is of small importance. To a man who is 
measuring a room for a carpet an inch is 
easily within the stretch of his material. 
A man making wooden boxes ought to 
get down to one-eighth inch. A pattern- 
maker swears thatshe works to a hun- 
dredth, and then slops on paint enough to 
bring his errors up to a thirty-second. No 
machinist ever fails to work to a thous- 
andth except the few thousand that still 
use old-fashioned calipers and work to 
quarter-thousandths without knowing it. 
The physicist works to—well, I do not 
know how fine, but so close that he doubts 
his own results and cannot make them 
come twice alike in succession. 


PRACTICAL ACCURACY 

Where is the stopping point for prac- 
tical work? To my mind it comes just 
where you can measure twice alike. That 
is, every bit of material that we are using 
is constantly changing size and _ shape 
through changes in temperature or mois- 
ture. When we begin to detect differ- 
ences in measurements from one time to 
another, due to practical variation in tem- 
perature or moisture, it is time to stop 
refining our measuring system. I remem- 
ber once I was trying to make a lead 
screw 40 feet long that would be accurate 
within one-thousandth of an inch per foot. 
That meant 0.04 inch variation in the 
whole length. We could easily get that 
much variation as compared with marks 
on the brick wall of the shop, between 
morning and noon (no knowing how 
much they shifted). We compromised with 
ourselves by trying to get the screw as 
nearly right as we could, between 4 and 6 
p.m., when the sun was on the other side 
of the shop. 

The average shop does not work any- 
where near such a standard of precision. 
It is only recently that any but scientists 
and shop owners of a scientific turn of 
mind have attempted to put machine-shop 
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practice on anything like a basis of ac- 
curacy. It is so recently that I feel safe 
in saying, that to half the machinists who 
read these pages, the really uptodate ma- 
chine shop with measurements kept to 
standard, is a work of fiction, rather than 
reality. The worst of it is, the man who 
is accustomed to work in either kind of a 
shop is not worth his salt in the other. 
OVERREFINED ACCURACY 

One time I was holding down a job in 
a machine shop which I believe was just 
about up to, or down to the average. We 
needed another man and something of 
that description blew in one day. I found 
out that he was a crack-a-jack machinist, 
had worked in several of the “best” shops, 
and in none of the plebeian variety. He 
very evidently turned up his nose at us 
and we at him, but we needed a man and 
he needed a job, so we struck a bargain. 
Hie had to turn some gear blanks, 8 2/7 
inches was the measurement on the draw- 
ing. He spent half an hour figuring over 
something, before I found that he was 
after the decimal equivalent of 2/7. I 
asked him what he was going to do with 
it when he got it. “Set the ‘mikes’ to it,” he 
said. “Got some that will measure that 
far?” 

“No, sir,” I replied, “they don’t grow 
around here.” He finally came down to 
earth and turned them to a scale divided 
in sevenths, thought it took him a long 
time to set his calipers and I saw him 
shaking his head over them several times 
before he finished the job. 


Then he had another trouble. We had. 


‘ ’ 


some “tail bonnets,’ the bearing for the 
tailstock screw on some 18-inch lathes. 
We had a tapped hole to fit the thread 
to, and we turned the rest of the outside 
by the eye till it looked good enough to 
polish. I couldn’t find the drawing, so | 
gave him three, that I picked up in the 
tool room, for samples. A little later he 
came up and said, “Mr. Entropy, which 
one of these shall I square mine up to?” 
I asked him what he meant and he went 
off into a long explanation of how he had 
calipered them, and then fitted up shims 
and papers until he found out that one 
was 0.036 inch shorter than the longest 
one. I patiently took him over to a lathe 
and asked him what difference he could 
see in the value of that lathe if one or the 
other of those two bonnets was used. I 
showed him, what he already knew, that 
the nut outside the hand wheel would take 
up much more than the variation he had 
found. He saw the point and thanked me, 
and then told me that wherever he had 
worked before he had not known what 
any of the things were used for that he 
made; he worked to drawings and either 
snap gages or micrometers, usually work- 
ing as close as he could get at other 
times to set limits. He owned that the 
chances were that he had often spent 
hours on work which afterward only fitted 
into the surrounding. atmosphere, and 
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seemed to see that our way was more 
likely to be economical. But he drifted 
away and back into his -“uptodate” shop 
again as soon as he could. 

He took with him one of our best men 
to whom he painted the advantage of hay- 
ing tools fit for a “white man” to work 
with. Tom came back in about Io weeks. 
He was glad to get back too. “Tell you 
what, boys, the old shop for mine. They 
didn’t even get to know what my name 
was; number II5 it was till they made 
it 23, and I knew enough to get out. And 
you don’t know what you are working on 
over there. I had a lot of little shafts 
for machine F-N-16 to make. I knew 
they were shafts, but they called them 
S-253. I made them up pretty good too, 
there wasn’t one that was over half a 
thousandth off, and they looked great 
when I piled them up on the bench. What 
do you suppose they did with them? They 
sent a fellow around from the paint room 
after them and he lugged them off and 
painted them all over. It seems they were 
something like a shipper rod on our 
countershafts.” 


VALUE OF PRACTICAL TRUING IN ACCURACY 


And so the thing goes. No finer work, 
no better work is done in a shop where 
everything is done to micrometers than 
where they never heard of them; but 
some men get the craze and can never 
work to ordinary calipers after a few 
weeks with the “mikes.” 

Suppose a man wants to rise a little 
above the ranks, which shop will be most 
apt to put him in a position to rise; the 
little old shop with its pile of arbors under 
the bench, or the new shop with its gages 
and standards and measuring machines? 
I say the former. It is a mighty poor 
thing usually, from a standpoint of metal 
products, but its mental products can give 
the other shop aces and spades and then 
show them the way home. 

It may seem rather strange, but a shop 
is really a good deal like a school. It 
doesn’t teach very much intentionally that 
is really worth while, but its by-products 
are of vast importance. The most im- 
portant of these by-products in the little 
shop is men. I recall a shop that failed 
several years ago. Out of the men who 
were getting $2.50 or more, at the time it 
went under, two-thirds are now foremen 
or gang bosses for other and successful 
shops. Employers who run_ these fine 
shops know too much to pick their fore- 
men from their own men. They go out 
and get new blood. They want foremen 
who have judgment just as much as they 
want workmen who have no ambition to 
use judgment. They know just where 
to go to get them too. 





It is reported that terms of a treaty be- 
tween the United States and Germany re- 
lating to patents have been agreed upon 
and it is stated that the completed treaty 
will soon receive attention in U. S. 


Senate. 
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Hopkinson Flashlight Indicator 


It is generally admitted that for en- 


gines running at more than 200 or 300 


revolutions a minute the ordinary indi- 
cator does not give satisfactory results. 
The inertia of its piston and parallel mo- 
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minute motion of a diaphragm or piston, 
subject to the cylinder pressure, is magni- 
fied and made visible by means of a beam 
of reflected light. The optical principle 
at once does away with inertia troubles, 
and when embodied in a suitable type of 
apparatus is capable of giving valuable 
results at the highest speeds at which any 
engine can run. Very good work has 
been done with such indicators, which 
have now been in use for some years. 

In the usual form of optical indicator 
the pressure of the steam or gas acts un- 
derneath a metallic diaphragm, which is 
attached to a mirror. The deflections of 
the diaphragm cause the mirror to rock, 
so that a spot of light reflected from it 
traces out a line on the card. The objec- 


14! 


ble from these causes, Prof. Bertram Hop- 
kinson, of Cambridge University, has de- 
vised the instrument shown in Figs. 1 to 
3, which is manufactured by Dobbie-Mc- 
Innes, Limited, of 57 Bothwell street, 
Glasgow, and sold under the name of the 
Hopkinson Flashlight Engine Indicator. 
The distinctive features of the Hopkin 
son indicator are shown in Figs. 2 and 3. 
The body of the instrument is bored to 
receive a piston F, the top of which is 
fitted with a wire-hook arrangement which 
embraces at the center a flat steel spring 
D fixed transversely above the piston. The 
hook does not hold the spring tightly 
enough to prevent the piston taking its 
position freely in the bore. The spring 


‘is clamped at each end to the rotating 
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FIG, 2 


tion seriously distort the diagrams, while 
slackness of the motion joints and fric- 
tion of the pencil on the paper introduce 
other errors which are by no means 
negligible. When we come to really high 
speeds, such as those of petrol and other 
engines, the only practicable form of in- 
dicator is the optical type, in which a 




















FIG. 3 
tions to this form are twofold: Firstly, 
that the deflections of the diaphragm are 
not exactly proportional to the pressure 
acting upon it; and, secondly, that the 
heat of the steam or gas is likely to affect 
the calibration of the instrument by alter 
ing the elasticity of the diaphragm. To 
avoid any possible source of error or trou 


head of the instrument in the manner 
shown. Before insertion it is slightly 
curved, but when’ in position it is held 
straight by a moderate pressure of the 
two binding screws. Above the spring, 
and parallel to it, is a spindle /, to the cen- 
ter of which a small mirror H is fixed. 
The spindle is carried on pointed centers, 
against which spring clips press. It, and 
therefore the mirror, are caused to rock 
by means of a thin steel strip K connect 
ing the spring and spindle, the flexibility 
of the strip allowing it to accommodate 
itself to the circular motion of the spin- 
dle The length of the diagram is ob- 
tained by rocking the head of the instru- 
ment around the body, the motion taking 
place on the ball bearings shown in Fig. 
2. A motion of the head through an angle 
of about 3% 
inches long. The motion of the piston is 


degrees gives a diagram 2 


only 1/40 inch, so that inertia effects are 
very small indeed. The indicator may be 
driven through a motion which is not 
illustrated, but in which an eccentric is 
fixed to the engine crank shaft, and a 
spring clip to the indicator head, although 
we understand that Dobbie-McInnes are 


prepared t 


o supply better mechanical ar- 
rangements for most cases 

To render the diagram visible, or to 
obtain a photographic record of it, a 
camera like that shown in Fig. 4 is 
attached to the indicator A concave re- 
flecting mirror is used, which throws a 
spot of light upon a ground-glass screen 
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or photographic plate at the outward end 
of the camera. Should no permanent 
record be required, the object being simply 
to observe the pressure at any point of the 
stroke, or to note the general shape of 
the diagram, a telescopic arrangement, as 
shown in Fig. 5, is used. The optical 
principle is illustrated in Fig. 6. The 
source of light is the filament of a 4-volt 
lamp at P placed transversely to a slit. 
The narrow beam thus formed is ‘reflected 
from the plane mirror Q of the indicator 
upon the convex lens R:, which is 4 inches 
in diameter, and situated about 18 inches 
from the mirror. . The beam comes to a 
focus in the plane Kk: About Io inches 
from R: is a second lens FR:, of the same 


FIG. 
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indicator diagrams taken by the Hopkin- 
son instrument, one from a gas engine 
and one from a steam engine. The dia- 
gram shown in Fig. 7 represents twenty 
explosion strokes, with a mixture con- 
taining about 11 per cent. of gas; that in 
Fig. 8 is from the low-pressure cylinder 
of an 11-brake-horsepower Belliss engine, 
running at 600 revolutions per minute. 
The scale of the original is about 12 
pounds to an inch, and the diagram shows 
very well the small inertia of the instru- 
ment. 

Three pistons are supplied with the in- 
dicator, their areas being in the ratio of 
1,2 and 4. The smaller ones are inserted 


in liners which fit into the bore of the 





6 








FIG, 


size as Ri, which refracts the beam to R,, 
where the eye of the observer is placed. 
A transparent screen, situated at R2, is en- 
graved with horizontal and vertical lines, 
on which the diagram appears superposed. 
Figs. 7 and 8 are reproductions of two 


5 


instrument. Two springs are supplied, 
one five times as stiff as the other, so that 
by interchanging among the pistons and 
springs a wide range of scale is obtained. 
The initial strain on the springs, due to 
straightening out their natural curvature, 
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allows suction pressures to be registered 
to the same scale as pressures above the 
atmosphere.—Engineering. 





Progress with Wireless Telephony 


Alongside the almost daily advancement 
that wireless telegraphy is making comes 
important reports that wireless telephony 





FIG. 7 


is also making rapid strides in practical 
development. Dr. Lee de Forest made 
some very successful experiments in wire- 
less telephony and is now preparing to in- 
stitute a line of wireless communication 
between the Eiffel tower, in Paris, 
France, and the Metropolitan Life Insur- 
ance building, in New York City, wliose 
hights are 930 and 630 feet, respectively. 
In commenting upon the project, Dr. de 
Forest was very sanguine as to ultimate 
success, and pointed as a criterion to the 
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successful messages exchanged between 


New York and Colon, Panama, a dis- 
tance of over 2000 miles with the use of 
masts only some 210 feet high. That 


wireless telephony promises practical suc- 
cess is also signified by the fact that the 
U. S. Government has recently let a con- 
tract for the installation of a complete 


plant at Washington. 





According to a consular report very 
satisfactory results have been obtained 
from experiments carried_on for a num- 
ber of years in Paris with a combination 
asphalt and rubber pavement. It is re 
ported to resist higher temperatures than 
asphalt alone and to possess more plastic 
and adhesive qualities. 
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Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


A Portable Hydraulic Press 


In shops building small and medium 
size gas engines to find a handy method 
of putting on the flywheels has to 
some been quite a problem. This arises 
the that the conventional de- 


from fact 





press here illustrated. The press can be 
operated between engines having not more 
than two feet between them, and as will 
be seen is adjustable to accommodate the 
different hights of crank centers. 

The jack proper is one of a well known 
miake, but shortened for the occasion, and 
having the ears cast on for the rods. 


& 
OO ‘lon 


Hydraulic 
| Jack 

















Engine | 
] Pillow 
/ Block 

A 








FIG. 1. End View 


A HYDRAULIC 


sign of gas engine does not readily admit 
of the use of the ordinary makes of power 
presses, and also because not many shops, 
where engines are built in quantities, can 
afford sufficient room between the engines 
either on the erecting floor or on the test- 
ing blocks to operate such presses as the 
trade offers. 

To overcome these difficulties I 
Signed and built the portable hydraulic 


de- 























FIG. 1, Side View 


PRESS FOR GAS ENGINE FLYWHEELS 


I believe the drawing is plain enough so 
that a description can be dispensed with. 

Fig. 2 illustrates the method of clamping 
to press on the flywheels. The movement 
of the ram is necessarily short, being 6% 
inches, so that with wheels having longer 
hubs it is necessary to make “two bites” of 
it. To avoid moving the nuts on the ends 
of the rods so far, U-shaped washers are 
used which can be slipped over the rods 


IDEAS 


The same is true of the collar between the 
ram head and the wheel hub. The rods 
are made of 1%-inch round swedish iron 
and have frequently withstood a gage 
pressure beyond the nominal capacity of 
the jack. 

Cincinnati, O 2 


A Hinged Boring Bar Fixture 


M 





[he half-tones show a hinged boring- 
bar fixture mounted on the carriage of a 
27-inch Lodge & Shipley lathe and now 
in use in the works of Joseph Reid Gas 
Penn. The 


fixture was made to overcome the trouble 


Engine Company, Oil City, 


of removing heavy boring-bar blocks from 
the tool-post slot each time after boring, 
to give greater rigidity to the bar and to 
permit the bar to be swung out of the way 
so that 
while finishing outside of work. 


an arbor could be used in the bore 
The b T- 
ing bar is supported in the hollow spindle 
of the lathe, through 
iron bushing, which can be easily replaced 
The method of boring a hole 


running the cast 
when worn. 
is: first operation, a double-ended rough- 
ing cutter is run through to get under the 
scale and clean the hole second, a 
single-ended cutter is put in to true up 
the hole; third, a double-ended cutter is 
used, bringing the hole within 1/64 inch 
of size (in shown, 4% inches) ; 
fourth, the finishing cutter, a floating one, 
is now run through completing the bore. 
The carriage is then backed and the bridge 
holding the bar is unclamped and thrown 
back clear of the work. An arbor is then 
the and the 


up; 


view 


inserted in bore outside is 


finished. 


Oil City, Penn Joun Reip 




















OPENED FOR FINISHING OUTSIDE OF 





PULLEY 
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A Handy Milling Chuck 


The illustrations 
chine chuck used at the shops of the Cin- 
cinnati Planer Company, Cincinnati, Ohio, 
shafts, screws, etc., having 





show a _ milling-ma- 


for holding 
one or more diameters while being milled 
or keywayed. 

Fig. 1 shows the two chucks mounted 
on a milling-machine table holding a shaft 
having different diameters and ready for 
the keywaying operation. The. drawing, 
Fig. 2, shows the chuck in detail. It will 
be seen that it is made of two sliding V- 
shaped jaws having tapped holes and 
actuated by a screw having a right- and 
left-hand thread. This screw is held from 
moving endwise by the collar in the cen- 
ter which fits in a milled slot in the bot- 
tom plate of the chuck which is bolted to 
the milling-machine table. Care should 
be taken to get these slots in line with 
each other. This can best be accomplished 
by putting the bottom plates of the chucks 
on the table of the machine and then mill- 
ing the slots while thus in place. As 
these bottom plates carry a tongue fitted 
into the slot of the milling-machine table, 
they can be as readily removed and re- 
placed as any other fixture. 

The V-shaped jaws are guided by the 
two angle strips bolted to the bottom plate, 
and the jaws have a sliding fit between 
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Making an Air Compressor out of 
an Old Gas Engine 





We had been contemplating installing 
a compressed-air plant in an electrical 
manufactory, but from various causes the 
matter allowed to drift. One day, 
however, the works manager seeing an old 
gas engine, it occurred to him that this 
engine could with a small amount ef modi- 
fication, be utilized as an air compressor. 


was 
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The air compressor was then driven | 
belt from an electric motor. Not t! 
least interesting part of the plant is 
automatic starting and stopping devi 
Solenoid main and motor-starting switches 
are made in large quantities in the works, 
and a set was installed, and operates i 
the following manner: The glass front of 
the receiver 


aoa 


the pressure gage on was 
drilled and two small brass terminals 
affixed. A very light brass lever is 


pivoted on one of these terminais inside 
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FIG. 2. DETAILS OF 








FIG. I. 


them so that by applying a crank handle 
to the square on the end of the screw the 
jaws can be made to clamp any desired 
diameter independent of each other. This 
also brings the work absolutely in aline- 
ment irrespective of the difference in 
diameters, which by the ordinary method 
would have to be done by packing up a 
pair of V-blocks to get the desired aline- 
ment. The time thus saved is quite an 
item. 


Cincinnati, O CHARLES MEIER. 











MILLING-MACHINE CHUCK 


A cast-iron block was made and bolted 
to the end of the piston to practically fill 
up the combustion chamber in the cylinder 
and reduce the clearance to the smallest 
possible amount. The old valve gear was 
then removed and two plain circular flat- 
seated valves, held onto their seats by 
light springs, were fitted, one in the in- 
take and one in the exhaust opening, 
forming, respectively, the suction and de- 
livery valves. A suitable tank was also 
found, and tested. 


1 Dia. 5 Thds. L.H. Sa. 
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MILLING-MACHINE CHUCK 


the glass dial, one end of the lever being 
V-shaped, and engaging with a similar 
V-shaped piece of brass attached to the 
needle of the pressure gage. The other 


end of the lever moves into or out of 
centact with the second terminal on the 
glass. The wires from the solenoid main 


switch are attached to the two terminals 
on the outside of the glass, and it will 
thus be seen that the lever inside acts as 
a switch, actuated by the needle or pointer 
of the pressure gage. The object of mak- 
ing the engaging parts V-shaped is to 
give a quick make and break and thus 
minimize any sparking which may take 
place, though as the current in the sole- 
noid coil amounts only to about 14 ampere, 
or the current required by a 110-volt 10- 


candlepower lamp, there is in any case 
very little sparking. 
METHOD OF OPERATION 
After pumping for some time, and the 


pressure in the receiver has reached about 


80 pounds, the point of the V-block at- 
tached to the needle slips past the point o! 
the V-end of the lever and raises the other 


end out of contact with the second ter- 
minal. The main solenoid circuit is then 
broken, and the iron core drops, cutting 
off the current from the motor, which 
then stops. As soon as the receiver pres 
sure falls to about 60 pounds the needle 
of the gage operates in a similar way, but 
this time pressing the lever onto t! other 
terminal, and thus energizing the maim 
solenoid, which sucks up its iron core, 


energizes the solenoid of the motor-start 


“ 


eo FF 
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ing switch, which, as its iron core is 
sucked up gradually against a dashpot, 
cuts out the steps of resistance from the 
armature circuit, until it is running at 
full speed. The motor continues to run, 
and drives the compressor until the pres- 
sure in the receiver again reaches 80 
pounds, when everything comes to rest 
as before. This automatic starting and 
stopping takes place perhaps 20 or 30 
times per day, and has never been touched 
for repair since it was put into operation 
about 18 months ago. Reference may be 
made to a further automatic device which 
has assisted materially in the satisfactory 
working of the plant. It was found when 
first put into operation, that the belt was 
very liable to come off, or the fuses blow, 
when the motor was accelerating the 
heavy flywheel, and commencing at once 
to compress against 60 pounds pressure. 
So a weighted lever was arranged at the 
back of the compressor to lift the suction 
valve off its seat when the engine was at 
rest and starting up, so that the piston 
merely sucks in air and expels it on the 
return stroke from the same opening, thus 
doing no work. For the information of 
those who are not familiar with the work- 
ing and operation of solenoid starting 
switches, it may be explained that al- 
though it takes a strong magnetic pull to 
suck up the iron core into the solenoid, it 
takes very little magnetizing force to hold 
the core up when it has reached’ the end 
of its travel and the moving and fixed por- 
tions of iron are nearly in contact. For 
this reason solenoid switches are generally 
arranged so that an ordinary 8- or 1I6- 
candlepower glow lamp is automatically 
put in series with the solenoid coil when 
the switch arm has reached the “full on” 
position. -This reduces the current in the 
solenoid coil to one-half or one-third, 
keeping the coil cool and economizing 
current. 

In the plant under consideration, instead 
of inserting a glow lamp in series with the 
coil of the solenoid starting switch, an- 
other solenoid and iron core is fixed at 
the back of the compressor, the core being 
attached to the other end of the weighted 
lever before referred to. Thus, when the 
Starting switch has cut out all the resist 
ance from the armature circuit, and the 
motor and compressor have attained full 
speed, this additional solenoid is ener 
gized, sucks down the core, raises the 
weighted end of the lever and allows the 
suction valve to drop onto its seat. The 
Piston then begins to compress air at each 
stroke. 

. Birmingham, England. R. G. 


[There is a shop in Brooklyn, N. Y., 
where they have an air compressor made 
m the same way, but driven by belt from 
@ gas engine. Some years ago we made a 
compressor, using an old steam engine and 
ran it backward so that the pressure would 
keep the valve on its seat.—Ep.] 
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Device for Controlling the Hight 
and Travel of Hydraulic 


Accumulators 

When hydraulic machinery requiring 
high pressure is installed, there is gen- 
erally an accumulator in the installation 
which is loaded with ballast to give the 
required pressure. The pump and accum- 
ulator are connected to the pressure line, 
as shown in Fig. 1. In press work the 
quantity of water used is variable, and it 
is necessary to control the hight of the 
travel of the accumulator and to stop it 
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FIG. 2. ARRANGEMENT OF PILOT VALVE FOR 
HYDRAULIC SYSTEM 


when it has reached a predetermined hight. 
At the same time the pump must be re 
lieved from the pressure and thus avoid 
loss of power. Such controlling devices 
are usually operated by the accumulator; 
when it reaches the given hight it opens 
a valve which bypasses the water from 
the pressure line to the exhaust line; the 
pump then works against exhaust-line 
pressure only. 

The trouble with most devices of this 
kind is that they wire-draw; i.e., they open 
just enough to let the water through them 
under full pressure into the exhaust line; 
the pumps are, in this case, working under 
full pressure and power is wasted. Wire 
drawing is very hard on the valves as it 
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cuts the seats or cups, and they soon 


require grinding or renewing. I have had 


charge of two plants, each having a differ- 
ent device for this purpose and both of 
them wire-drew badly. 

The device which I will describe an- 
swers the purpose perfectly and in no case 
can it wire-draw. Fig. 1 is a plan of 
pump, accumulator, necessary valves and 
piping required. The pump and accumu 
lator are connected to the pressure line 
with a check valve between them. Be 
tween the check valve and pump the pres- 
sure line is connected to the exhaust line, 
and in this connecting line is placed a 
standard two-way valve, pilot controlled, 
also a stop valve, as shown in Fig. 1. The 
stop cock is required for starting; in case 
you stop with the two-way valve open, 
when you start all the water will pass 
through it into the exhaust line, and there 
will be no pressure to close the two-way 
valve. But if, you close the stop valve 
J, then you get the pressure which will 
close the two-way valve through the pipe 
H, which is always under pressure. 
After the pressure is obtained open the 
stop 7 

The pilot valve is connected, as shown, 
and is provided with a lever which has a 
long slot through which a wire cable 
works; the cable also works through the 
luge B which is attached to the accumu 
lator tank. The cable is anchored to the 
roof or any suitable place over the pilot 
valve; on the end of the cable is a weight 
E heavy enough to operate the pilot valve, 
also on the cable there are three clamps 
A, C, D, which can be moved readily and 
clamped securely to the cable; these are 
placed as shown. When the accumulator is 
pumped up the lug B strikes the clamp A 
and lifts the weight £& The clamp D 
also strikes the lever of the pilot valve, 
operating it, which opens the two-way 
valve, thus connecting the pressure line 
with the exhaust lin When water is 
used the accumulator goes down and the 
weight E, through the clamp C operates 
the pilot valve, which closes the two-way 
valve and thus completes the cycle. 

The lever of the pilot valve is curved 
to allow the accumulator to travel to the 
vent holes in the ram, should the two 
way valve fail to act, thus preventing dam 
age to the pilot valve The cable is 
marked “fine stranded wire line;” this is 
necessary on account of the bend in the 
line above the clamp A which will in time 
break the line unless it is flexible 


In one installation a 2-inch two-way 


valve operated by a _ standard %-inch 
three-way valve or a pilot valve, con 
trolled a 10-inch by 12-foot accumulator, 


the pumps delivering 175 gallons per min 
ute at 400 pounds pressure. There was 
no trouble whatever with the device. The 
valves were cup-packed, standard stock 
valves made by R. D. Wood & Co., Phila- 
delphia 


Bradford, Penn. James CLARK. 
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A Handy Hight Gage for the 
Miller 





The accompanying line cut shows a very 
convenient hight gage for use on the mill- 
ing machine. It should be made so that 
the lower edge of the scriber is just the 
hight of the centers of the machines where 
it is to be used. 

On work where one edge of the cut is 
required to be radial, such as milling cut- 
ters, etc., it is a common practice to take 
an ordinary surface gage, set it to the 
hight of the centers, then place the work 
between the centers and scribe a line on 
it; then by turning the work one-fourth of 
a turn, bringing the line on top, it is only 
necessary to move the saddle in or out 
until the straight edge of the cutter co- 
incides with the line, and it is in the 
proper position. ‘This method would be 
‘hard to improve were it not for the fact 
that the centers are liable to be some- 
what blunt, or a man is liable to forget 
this part of the operation until he has 
the work firmly fastened in position. Of 
course, he can make a close guess, scribe 
a line on the back, turn the work half 
over and make another line in front; if 
the two lines come at the same place the 
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A HANDY HIGHT GAGE FOR THE MILLER 


gage is set at the right hight, if not, he 
may set the scriber approximately half 
Way between the two lines and repeat the 
operation for proof. 

If one of these gages was placed in a 


AMERICAN MACHINIST 
convenient place near the machine it was 
made for, it would save much time in 
setting up work as it is always right the 
first time. 

In making a gage like this care should 
be taken to get the standard just the re- 
quired hight from the bottom, and per- 
fectly square across the top so that when 
the scriber is fastened on its lower edge 
will be the proper hight. The scriber 
should be hardened, ground and lapped on 
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hand lever D through gear E, segment F 
and toggle joint G, a very. powerful com- 
bination. The only thing necessary to do 
when changing 2 broken punch is to take 
out the screws H and K. The toggle at 
the joint H is backed up by the part of 
the bed L, which makes it very solid. 
The work is ejected by the pin M, which 
is thrown forward by the stop pin P, the 
spring N forcing the jaws apart. The 


hight of the embossing is regulated by 























FIG, 2 


A HAND EMBOSSING DIE 


the lower side. Then to sharpen it will 
only be necessary to stone across the 
beveled edge at A, which will not alter the 
hight of the line scribed. 


Albany, N. Y. T. Covey. 





A Hand Operated Embossing Die 





The following explains how the job, 
shown in Fig. 1, which we found to give 
considerable trouble when trying to do it 
in a press with a punch and die,-was done 
by using the hand fixture, shown in Fig. 


‘OF 








FRICTION 


2 with an output of from 15 to 20 per 
minute : 

The work is held tightly by the cam 
A and movable jaw B against the solid 


part C, the punch being actuated by the 


DIE OR TAP 


the adjusting screw R. The fixture is 
held down to the bench by four screws. 
Rochester, N. Y. CuHarRLes EISLER. 





Friction Die or Tap Holder 





The sketch shows a die or tap holder 
for screw-machine work. As the drive is 
by friction it does away with breakage of 
taps and dies. Referring to the sketch, 
the three main parts are the body or 
stem A, which fits in the turret; the cone 














HOLDER 


B which is made of leather and of 4 
suitable taper for driving; the holder € 
which is bored out to fit the leather cone. 
The front end of C is bored out to hold 
either a die or bush for holding taps. 
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The tool should be made of cast steel 
throughout, the stem A being turned to 
fit the hole in the turret, and the other 
end turned down and a flange left for the 
leather cone B to bear against. Pins 
should be driven in this flange to act as 
drivers so that the cone B will not slip. 
The cone is clamped by a nut at the front 
end of the stem. A hole is drilled clear 
through the shank for the stem which is 
screwed in the holder C. A hole is tapped 
in the réar end of the stem and a dis- 
tance piece or stop formed by the washer 
P which is secured with a countersunk 
head screw. A groove is milled in the 
flange on A for the catch E, which re- 
verses the holder when the machine is re- 
versed by engaging the pawl F, which is 
held in position by a small spring not 
shown in the sketch. There is enough 
space left between the washer D and the 
end of the holder so that it will free it- 
self when the slide comes up against the 
stop in the usual way. The advantage of 
this holder is that the drive is regulated 
by pressure while the hole is being tapped; 
ii the work seems a bit too much for the 
tap it can be easily detected by the opera- 
tor by the pressure he applies to the 
handle. 


London, Eng. Cuas. PETITJEAN. 





A Punch for Punching Side 
Holes, and Folding Tools 





Fig. 1 shows a_ telephone-transmitter 
back shell and the press tools for pnnching 
the small holes in the side and the hole 
in the top. The shell is shown both before 
and after punching. 

Referring to the letters, 4 is the punch 
holder for the punch B. It also carries 
four cams C that transmit motion to the 
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side punches, shown at G. Two rollers F 
are arranged to be acted upon by each 
cam C. At E is indicated a punch holder 
for one of the side punches. This is in the 
form of a slide, and in addition to holding 
the punch it carries the rollers F. The 
die holder is represented by the letter D. 
A blank in position to be punched is in 
dicated by H. 


The lever L forms the stripper. This is 
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FIG. 2. BLANK AND FOLDED TUBE 


adjusted by hand after the blank is placed 
over the die, the swinging piece M rests 
upon the bed of the press and L strips the 
punched blank when the punch withdraws. 

The parts K,/ and J are for the knockout 
which is attached to the press in the usual 
way. This press tool is used in an ordi 
nary punch press and is adaptable to any 


kind of shell 
FoLDING TOooLs 


Fig. 2 shows at C a finished tube such 
as is used by the 
When 
methods some six or eight operations are 
required. At A is blank from 
which such tubes are folded; B shows an 


100,000 by telephone 


companies. made by drawing 


shown a 


intermediate stage, or the product of the 
first folding operation 


lig. 3 shows the tools for blanking and 
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AND FOLDING TOOL 
TUBE 


FIG. 3. BLANKING 


FOR 


drawing. The operations are so simple 
that little explanation is required. 
E. ScHwartz. 


Antwerp, Belgium. 





Holding Cutters in a Boring Bar 


Here is a simple and effective method 
for holding cutters in a boring-bar head 
In the construction of this bar and head, 
the A head is a cast-iron piece keyed to 
the steel bar B. After the head was bored 
the bolt holes drilled 
2 inch larger than the bolts, 
We reamed the 
taper foot with a 
flat drill ground on the sides. Then the 
slots were cut 1/32 inch wider than the 
steel for the cutters. 


and turned were 
laterally 1/; 
to give them side play. 
to the 


about 3 inches 


This was done on a 


shaper. They were cut so that the lead- 
ing or cutting face of the cutters was 
tangent to the shank of the bolts.. The 


taper heads were turned on the bolts and 





HOLDING CUTTERS IN A BORING BAR 

ground flat to bear against 
which it holds. This bar was 
air cylinders that were 
required to be duplicates. We made thre 
sets of cutters to butt against the bar so 
no calipering was When the 
cutters became short from regrinding we 
on the ends touching 
served until 


one side wa 


the 


used on a lot of 


cutter 


required 


stuck shims of paper 
the shellac, 


the job was finished 


bar with which 


Indianapolis, Ind. CHarites G. DEAN 





iar ieainaiar Saat ineaii, aie a abs Leaaermemaaes ee ee 





in Regn tenet 


es Fh Oe apr bine ope me 
“ ares : 


Ae i atal aA pit 


148 


AMERICAN MACHINIST 


January 28, 1909. 


Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Continuous Nut Tapping 


Having seen the new tapping machine 
in this week’s issue of your paper reminds 
me of a simple tapping fixture we made 
a year ago for tapping out rough nuts. 
The quantities we use did not warrant 
the cost of an automatic machine. With 
the fixture designed as per sketch we were 
able to tap nuts very cheaply with a boy 
operator. 














CONTINUOUS NUT TAPPING 


The fixture consists of a casting cast 
in halves in order to be able to piace the 
tap in position, finished at a and b and 
bored out to receive the hub of the pulley 
at c. It is held together by screws and 
dowels. 

The pulley has a groove turned in the 
hub for a tit on the retaining screw and 
a square hole through the hub. The tap 
is an ordinary tap, as per sketch, and is 
bent at e. It is only necessary to start a 
few nuts on by hand to keep the tap cen- 
tral, after which a boy can keep the fix- 
ture in operation, the nuts falling out at g. 

New York. D. F. Kaisa. 





Work Receivers for the Automatic 
Screw Machine 





At page 667, Vol. 31, part 2, appears 
a description of “An Interesting Auto- 
matic Screw Machine Job,” in which Mr. 
Carrei, however, omits to mention one 
important point, that is, the work when 
parted from the bar, did not fall, as the 
work of the screw machine usually does, 
among the chips, but was held, or caught 
in a receiver, and was carried around by 
it until, on arriving at the front of the 
machine it was deposited in a tray so that 
visitors could take one, or not, as they 
felt inclined. Is seems to me that almost 
all the screw-machine product might be 
kandled in the same way. That is, it 
could be prevented from mingling with 
the chips, and so the necessity of riddling, 
separating, etc., would be avoided as well 
as in some cases preventing the marring 
or bruising of the product. 


Herewith are sketches of some simple 
forms of work receivers, which are fitted 
to a spare hole in the turret, and receive 
the work as it is parted, and deposit it in 
a chute which leads to a tray. 

Fig. 1 is designed to receive work such 
as screw pins, etc., the tail of the work 
entering the hole a, from which, at the 
proper time and place, it is ejected by the 
plunger b, which is actuated by the pin 
c, engaging with a suitable cam _ plate 
fixed in some convenient position. Fig. 
2 is designed to receive work which has 
a central hole; in the shank will be seen 
a spring which returns the central pin 
d, after the work has been dropped in the 
chute. Fig. 3 is designed for the recep- 
tion of larger work, and its main part is 
of gray iron. This is fitted with an 
ejector of somewhat different form, but 
its action is exactly the same as Fig. 1. 

When all the holes of the turret are 
occupied, receivers can be designed in 
other ways, as part of the existing tools, 
or in some cases the tools may be com- 
bined and so make room in the turret. 

A further advantage of receivers is that 
they can be arranged to deposit the work 
at a point where the operator can inspect 
it with the least trouble to himself, so 


























WORK RECEIVERS FOR THE AUTQMATIC SCREW 
MACHINE 


FOR THESE 


ALSO 


insuring better inspection, and, of course, 
better product. 


Manchester, England. Joe Brown. 





Grinding Copper 
There has been a good deal written on 
the subject recently, but the quality or 
degree of finish obtained is vague. The 





TOOL FOR TURNING COPPER ROLLS 


copper rolls used for textile printing are 
ground, but not with an emery wheel, as 
far as I know. 

The rolls vary in size, of course, but 
take an average are say, 8 inches diameter 
by 30 to 36 inches long. These are bored 
and reamed to fit a steel mandrel which, 
as a rule, stays in them. They are then 
turned with a tool about like the illustra- 
tion. I say about, because every turner 
uses the shape he likes best. The roll is 
turned dry, no lubricant being used, as a 
rule. 

After turning, the rolls are burnished 
with a steel roller which is finished to a 
high polish, and has the edges rounded 
off. This burnisher rolls the tool marks 
down and puts a fair finish on the copper 
roll besides compressing the metal. The 
copper roll is then ground by hand with 
a block of gritstone (a species of sand- 
stone) with water. After it is finished 
sufficiently with gritstone, it is thoroughly 
washed to remove all grit and is finished 
with Water of Ayr stone, used in the same 
way by hand, and a plentiful supply of 
water. This Water-of-Ayr stone has 4 
fine grit, is dark gray with darker mot- 
tlings. It is found in the Water of Ayr, 
a stream which runs through the town of 
Ayr, in Scotland. 

The finish obtained by this means is 
comparable to the finish on a copper card 
plate, or a piece of plate glass. 

New York. E. A. DIXIE. 
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January 28, j909. 
Lead and Pitch 


On page 713, E. T. Strong writes that 
he has found exceptional difficulty in lo- 
cating clear definitions of lead and pitch, 
as applied to screw and worm threads. 
He asks the AMERICAN MACHINIST to 
settle the question, and the editorial note 
which follows is evidently intended to 
comply with the request. Instead of 
clearing the atmosphere, however, more 
fog is added, which under the circum- 
stances is to be regretted. Here, lead is 
defined as meaning “the advance between 
two complete turns of each thread of a 
screw.” Such a definition can and would 
be translated in several different ways, and 
with the possible exception of a double- 
threaded screw it is incorrect for single 
or multiple thread. 

A number of definitions can be given, 
any of which would clearly and properly 
define lead. From the machinist’s point 
of view it couléd be best expressed thus: 
Ir a single- or multiple-thread screw, the 
lead is the distance the tool carriage ad- 
vances for one revolution of the work. 

Again: The lead is the distance, meas- 
ured parallel to the axis, from any point 
of a thread to the next corresponding 
point of the same thread. 

Or: . The lead is the distance the screw 
or nut will advance for one revolution. 

The pitch, as the note says, “is the dis- 
tance between adjacent threads,” no mat- 
ter whether it is single or multiple thread. 
It equals one, divided by number of 
threads per inch. 

The lead, on the other hand, changes 
with the character of the thread: For 
single thread it is equal to the pitch; for 
double thread it equals twice the pitch, 
etc. See the accompanying illustration. 

It is surprising that anyone in these 
times of free public education should find 
any chance for argument over the defini- 
tion of lead and pitch, and especially that 
mechanics should confound the words as 
tc the same meaning. The one point that 
induces me to take up the subject is the 
fact that E. T. Strong, in his statement in 
the AMERICAN MACHINIST on page 713 
Says he has some difficulty to prove their 
true meaning by good authority. 

It is hardly necessary for me to men- 
tion the plain and definite explanations 
that the American MAcHINISsT has brought 
out at different times, for they are as well 
known as they are adequate; but as back 
numbers are not always easy to get I will 
point out another source of information. 

First, I wish to refer to Webster’s Un- 
abridged Dictionary where lead is defined 
as to guide” or “conduct by showing the 
way,” etc. then again “to introduce by go- 


Ing first,” also “to draw.” This seems 
quite sufficient when applied to a screw 
thread—a worm in mechanics is prac 


tically a screw thread engaging a worm 
ear or mechanism instead of the nut or 
imternal threaded member—that the 
amount of lead will be the distance the 
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engaging member is “drawn” or “con- 
ducted” by one complete revolution of the 
threaded member or worm. 

Referring again to the same authority 
we find that pitch, when used in the sense 
under discussion, means “degree” which 
is the same as “a step” or “a distinct por 
tion of space.” Hence the 
tance from one thread or point to the 
next succeeding thread or point without 
regard as to whether the thread is single 
or multiple; it is now self-evident that 
with 10 threads per inch single-threaded 
the pitch will be 1/10 of one inch, and 
the lead, or the distance the engaging nut 
will be led by one full turn, will be 1/10 
of one inch; but if double-threaded the 
pitch is still 1/10 while the nut will be 
led 2/10 or 1/5 of one inch. 

George B. Grant in his treatise on gear- 
ing says that “circular pitch is the distance 
from a definite point on one tooth to the 
corresponding point on the next succeed- 
ing tooth, said points to be on the pitch 
line where only rolling contact 
takes place.” But I never heard the term 
lead applied to gears. 

According to Kent’s Pocket 


step or dis- 
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LEAD AND PITCH 


rule given by Mr. Sellers for threads is: 
“The pitch divided by 8, or one side of 
the thread divided by 8 equals the same 
thing, etc.;” clearly indicating that the 
pitch includes only one thread. Kent also 
gives the pitch ofa propeller “as analogous 
to the pitch of a single-threaded screw.” 

Prominent manufacturers of small tools 
list screw-pitch gages, but they cannot 
measure the lead. Almost an _ endless 
amount of proof of the dissimilarity of 
the terms may be had by searching re- 
liable works. The term pitch is also ap- 
plied to the distance between rivets as in 
boiler work; but lead never 

New Britain, Conn. Eucene PYerce. 

[Our understanding of the use of these 
terms is the same as that of our contrib- 
utor, and we so intended to define them 
in our foot 713. As our 
language was not clear to him it is ob 
vious faulty, and our readers may accept 
having our approval. 


note on page 


his definitions as 


Ep. ] 


Flattening Punched Blanks 


In reply to the article in the European 
edition of the AMERICAN MACHINIST, 
“How Do You Flatten Punched Blanks,” 
I may mention that we do a lot of this 
kind of work by simply giving the blanks 
a slight blow under a drop hammer, which 
is operated by a man, lifting the hammer 
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by a foot lever, thus straightening about 
1000 to 1500 pieces an hour. 
OskKAR MULLER. 
Mihlheim, Germany. 





Making Automatic Screw Machine 


Cams 





I have read with interest the articles by 
Dicks and W. McKenzie, at 
972, Vol. 31, Part 2, on 
making cams for the Brown & Sharpe 
automatic machines; the former 
using a band saw for roughing out and 
finishing with a file, while the latter saws 
them out on a milling machine and finishes 


Thomas A. 
pages 719 and 


screw 


on a Besly grinder. 

I think Mr. Dick’s method of roughing 
out very good, but am afraid he will ‘find 
very few shops equipped with metal-cut- 
ting band While Mr. McKenzie 
objects to the expense of drilling I think 
the fact that he has 
inches to cover 


Saws. 
he has overlooked 
sawed approximately 2714 
a required distance of 10% inches, be- 
sides changing the position many times 
in the milling-machine vise. 

While the finishing may be done with 
a file or on a disk grinder where the cams 
are of simple design, I believe some diffi- 
culty would be experienced in finishing 
them in this way for a fine class of work, 
such as clock work, when it is sometimes 
necessary to use one or two swinging tools 
In either 
case it would be necessary to lay out the 
cam blank very carefully first. 

A plan that has been adopted where I 
am employed is to lay out the cams on 
paper with correct dimensions of each 
lobe in the required number of hundredths 
of the cam circle, then have it traced, after 
which two blueprints are The 
tracing is then filed away, as this firm be- 


and the timing must be accurate. 


made. 


lieves in keeping a record of all teols. 
One blueprint is cut out to the outline with 
center and locating pin holes, and it is 
then an easy matter to place it on the 
cem blank with holes corresponding and 
stick fast with a little shellac or glue. An 
apprentice finds no difficulty in following 
the outline of the blueprint at a reason- 
able distance from the edge with a 4%-inch 
drill, after which the pieces are broken off 
Then the taken to a Besly 
grinder where the sharp corners left by 
the drill are after which it is 
sent to the milling machine with the re- 
short 


work is 
removed, 


maining blueprint, mounted on a 
arbor which fits the dividing head of the 


miller and finished with proper gears and 


angle of head and vertical attachment 
selected for the job, as described in the 
AMERICAN MACHINIST a number of times. 
In this way we have made many sets of 


difficult cams at comparatively small cost. 


Extreme care is not necessary in laying 


out, as in finishing we work to figures. 


Albany, N. Y A. C. Ripper 
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Round versus Square Tool Posts 





The discussion on the above subject by 
J.. H. Thompson, on page 368, and R. 
Samuels on page 717, has interested me 
somewhat, as the former praised up the 
square type of tool post for capstan-lathe 
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I in Fig. 1. H is the central hole for 
the bolt which fastens it to the cut-off 
slide. : 
Another form of the adjustment for 
the tool is shown at Fig. 4; the wedge 
has a notch milled in, as shown at K, into 
which the milléd head of a thumb screw / 




















ROUND VERSUS SQUARE TOOL POSTS 


cut-off slides, while the latter correspond 
ent prefers the round type, and ventures to 
say that it has virtually swept the square 
type off the market, I beg to contradic! 
that statement, that is, as regards turret 
lathe cut-off slides. To substantiate what ! 
say one has only got to examine the tur 
ret lathes made by some of the leading 
American and European firms. For in 
stance, Brown & Sharpe, tools 
enjoy such an enviable reputation both in 


whose 


this country and abroad, fit a 
tool post on some of their lathes similar 


square 


to the one shown in Figs. 1 to 3. This 
tool post, it will be noticed, is not of the 
same construction as shown by J. H 
Thompson, on page 368, and is free from 
the defects inseparable from that design 
The one here shown is superior in every 
way to either of the tool posts shown by 
your correspondents, and possesses the 
advantages of them both; it is massive, 
with plenty of room for the wrench at the 
top when securing the cutting tool in posi 
tion, without any fear of breaking the set 
screw heads off, or lifting the top of the 
post up with a screw-jack action, as sug 
gested by R. Samuels. Referring to the 
illustrations, A is a mild-steel post, and 
B the adjusting wedge to locate the cut- 
ting tool to correct hight; C is the space 
for holding the cutting tool. DD are two 
small adjusting screws for resting the 
tool against, so as to set it at any angle, 
an important feature not 
either of the two tool posts before de- 
scribed. EE are the two 


possessed by 


screws for 
securing the tool in position. F is a milled 
nut for setting the wedge B by operating 
on the threaded stud G, the wedge B being 
slotted to recéive this stud, as shown at 





FIG. 4 


FOR CAPSTAN LATHE CUT-OFF SLIDES 


fits, and thus draws it backward or for- 
ward whichever way it is turned. 


London, England. “CAPSTAN.” 





Straightening Punched Blanks 





On page 753 George Wilson has sub- 
mitted a cut of some samples from a 
blanking punch and die which he says are 
convex, and requesting someone to sug- 



































Top View of Die 
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gest some means by which he can 
straighten them. 

One very good way is to put them 
through another press operation, between 
what is known to the trade as “tlatters,” 
You put a perfectly flat die about § inches 
square securely held in your bolster plate 
and a flat punch of the same dimensions 
in the ram of the press; now adjust press 
so you will strike a good blow. 
straighten as many with one blow as the 
die block will accommodate, being care- 
ful not to put one on top of the other. 

I quite agree with the editor that the 
fault is in the construction of the die, 
I submit the cut of a punch and die de- 
signed to overcome the necessity of a sec- 
ond operation and one from which the 
blanks will be perfectly straight. 

The die block B has a steel pad on 
knockout C fitting the opening of the die 
block B to a good working or running fit; 
the shoulder on the pad C brings up 
against the bottom of die block B thereby 
bringing the top of the pad C flush with 
the top of the die block B; the pad C 
is held in position by means of a piece of 
rubber which is large enough to fill the 
opening D in the bolster plate A. This 
pad C will force the blanks back into the 
scrap and you will be able to use any con- 
venient length of the strips, and when you 
have punched a strip you can bend it, as 
shown at EZ, and your blanks will snap out 
into a box for this purpose and be per- 
fectly straight. 


Utica, N. Y. P. E. W. 


You can 


In regard to the inquiry of George Wil- 

son how to straighten punchings, I send a 
& 

sketch of a fixture that was made toe over- 

come the same trouble that he speaxs 


2 SS < 














A DIE FOR PRODUCING FLAT WORK 
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about. We rigged up the smallest power 
hammer in the forge shop in the manner 


shown. A and B are hte hammer and 
gnvil of the power hammer. C is the 
upper die. O is the lower die. These 


dies were planed at an angle of about 10 
degrees. A raceway E was bolted to the 
of the die D, at the same angle as 


This 


raceway had to have a cover on top to 


sick 
the die, to receive the punchings. 
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STRAIGHTENING PUNCHED BLANKS 


prevent the pieces from riding on top of 


each other. A small platform F was left 


extending out from the raceway as a 
means: to feed. Two strips G on each 


side of the die D were to guard against 
the punchings running off sideways. 

It required some experimenting to get 
the right angle on the dies so that the 
punchings would not be hammered more 
than necessary, about three blows being 
The jar of the 
and 


all that was required. 
hammer caused the automatic feed 
discharge aided by the angle of the dies. 
The hammer was run with light and rapid 
blows, and all that was necessary was for 
a boy to place the punchings on the plat- 
form F as fast as they were discharged. 
3oston, Mass. TECHNICK. 





The intrinsic brightness of nearly all 
artificial lights is much greater than that 
ot daylight, which accounts for the in- 
jurious effects they produce on the eyes 
the 
From a discussion on the subject before 


ii located within range of vision. 
the Illuminating Engineers Society it is 
noted that daylight commonly runs as low 

one-tenth, or even one-hundredth of a 
candlepower to the square inch. Although 
It has claimed that the injurious 
effects of artificial light were due to the 
ultra-violet contained therein, it was here 
pointed out that there is less ultra-violet 
light in the rays of various incandescent 
lluminants than there is in direct or re- 
flected sunlight, so that the injurious 
effects of the artificial means are traced to 
the greater intrinsic brightness. 


been 
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The Automobile Show in Madison 
Square Garden, New York 


EpiItorIAL CoRRESPONDENCE 





The automobile is considered by many 
the one thing of the time that 
has absorbed the time, skill and ingenuity 
and 


present 


of the engineer, designer, inventor 
mechanic in turning out a product that is 
as nearly perfect as it is possible to make 
it 

Practically no expense has been spared 
in making the automobile a machine that 
is under the absolute control »f the driver 
on all kinds of roads and the 
conditions liable to be The 
strength, stability and long wearing prop- 
erties of the materials used have also been 
well looked after 
today will stand all kinds of hard usage 
and be perfectly safe and comfortable to 


under all 
with 


met 


30 that the motor car of 


ride in. 
The materials used in constructing an 
automobile, and these needed in the ar- 


ticles to equip it with, are of so many dif 
ferent kinds that the industries called on 
materials are numerous. 


to furnish these 


THE EXHIBITION AND EXHIBITORS 


The automobile exhibition that has just 
closed at Madison Square Garden in New 
York illustrates very conclusively by the 
exhibits of materials, supplies and ac 
cessories, as well as by the exhibits of the 
the truths of the 


This year’s show was 


finished motor 
above statements. 


noted, among other things, for the entire 


cars, 


absence of any freak ideas, either in the 
power plants of the numerous cars shown, 
or the shapes, styles and colors of th 
and 


up the general appearance of 


which go to 
the 


bodies running gear, 
make 
cars 
‘| he 
was the largest that has been given in any 
of the that 


held in the past. The number of exhibitors 


accessories part of the exhibition 


numerous shows have been 
was the largest and numbered over thre« 
of the exhibitors of the com 


The variety of things exhibited 


times that 
plete cars. 
was also larger than at any previous show 
everything from 
build 
materials, 
tires 


and included the ma 
automobiles, 


to the 


chines with which to 


the metals, castings and 
lamps, 


which to equip them, as 


and with 


well as to the 


bodies, wheels 


furs, clothing, goggles, etc., with which to 
supply the drivers and passengers. ‘This 
included such things as machine tools 
hand tools, steel forgings, castings of 


iron, steel, brass, bronze, aluminum and 
numerous other special alloys of the white 
and yellow metals such as are used for 
bearings or parts which do not need any 
magnetos, spark plugs, 


great strength, 


coils, batteries, tires, wheels, bodies, horn 

lamps, generators for lighting gas, springs, 
shock absorbers, 
fronts, leather for trimmings and many 


other things 


frames, hoods, glass 


THE Moror Cars 


that exhibited 
those that are made under 


The 


were limited to 


automobiles were 
a license from the Association of Licensed 


Automobile Manufacturers, commonly 
called the 
there were 


finished cars as 


\. L.A. M., and consequently 
not as exhibitors of 
at the Grand Central Pal- 


therefore, 


many 


ace show. [he cars shown, 


were all of American make 
The pleasure cars shown numbered one 


hundred and seventeen and they were ex 


hibited by thirty different makers. The 
runabouts, which are sometimes called 
tourabouts, speed cars, ete, ranged in 


price from $1250 to $5500, unless one 


could place the Waltham buckboard in this 
class, which sells for $350. The touring 
cars ranged in price from $1250 to $6000, 


while the inclosed cars like the limousine, 


landaulet, cabriolet, et could be had 
for from $2500 to $7300 

The electric cars were shown in a room 
by themselves, to the right of the main 


entrance and varied in price as much as 
the gasolene cars Some of these were 
very luxurious in their upholstering and 
trimmings and even ran to the point of 
gaudiness in their colors 

The trucks were shown in quite a va 
riety of sizes and one was on the street 
as a part of the how that had a carrying 
capacity of ten tons This is the first 
successful truck of this size that has been 
built and it was only made possible by 
making the tires out of blocks of rubber 
with a space between each block, the 


tires being the principal drawback toward 
building large trucks 

The motor cycle exhibit was one of the 
that 
all of the makers of this style of 


largest has been given and included 


nearly 


conveyance 


THe Moritve Power 
The gasolene engines were nearly all of 
the four-cycle four-cylinder, cast in pairs, 
water-cooled type, and this is fast being 
made the standard for motor cars. There 


notable exceptions 
Cadil 


were, howeve a few 


to this rule 


among them being th 


lac, Elmore and Franklin cars 


he Cadillac has for several years been 


building a single-cylinder car that has 
given good satisfaction wherever used 
In fact, they have made a success out of 
the single-cylinder engine when many 
others have made the attempt and failed 
The car they ywwed thi year ells for 
$950, with touring body to seat four 
persons, and at $850 with a runabout bods 
that seats three [his same company ex 
hibited a new car this year that attracted 
a great deal of attention. It is fitted witl 
a tonneau body that seats five persons and 
ells for $1400. The engine is a four-cycle, 
four-cylind water-cooled one of 
horsepow It jump spark, with bat 
teries or magneto, and shaft driven wit] 
hree speeds forward and one reverse 


(Cont NUE 1 on Page I 
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Industrial Education in New 
Jersey 


We are in receipt of the report of the 
commission on industrial education which 
has recently been submitted to the legis- 
lature of the State of New Jersey, this 
report being the outgrowth of the resolu- 
tion passed by the legislature April 14 
last, by which the commission was 
authorized. 

The commission began its work by 
sending out a large number of letters to 
employers and employees throughout the 
State, the result being a list of over 2000 
replies from firms engaged in productive 
industries in the State employing upward 
of 250,000 employees. These replies in- 
dicate an almost unanimous demand for 
industrial schools of some kind, although 
the consensus of opinion is against trade 
schools, meaning by that term those in 
which shop work predominates, the objec- 
tion being based upon the belief that such 
schools would be too expensive and that 
even if provided at great expense they 
would reach but a comparatively small 
percentage of the population. There is 
also a well defined opposition to the 
partial-time school, the belief being that 
this system would disorganize the fac- 
tories and shops. This latter objection is 
no more than natural on the part of 
manufacturers, and we are, therefore, sur- 
prised that the commission does not point 
out the experience with the half-time idea 
in Cincinnati, which completely disarms 
this criticism. We believe that this*half- 
time school idea is to be one of the large 
factors in the solution of the industrial 
education problem and with the unques- 
tioned success of the Cincinnati experi- 
ment there can be no doubt that the ob- 
jections to which we have referred are 
unfounded. 

The report points out that New Jersey 
was the first State of the Union to make 
effective provision for a system of State- 
supported industrial schools, which it did 
through a law passed in 1881, and from 
which has developed the Newark Tech- 
nical School, the Trenton School of In- 
dustrial Art, and the Industrial School of 
Hoboken. The report points to the large 
development of industrial schools in 
[uropean countries, and it also gives in 
brief words the action already taken by 
various States of the Union, from which 
we discover that legislative action has 
been taken by Massachusetts, New York, 
Wisconsin, Connecticut, Georgia, Ala- 
bama and Oklahoma. In Massachusetts 
over 2500 pupils are already enrolled in 
the new schools, while Georgia has 11 
district agricultural schools, and Alabama 
9 similar institutions. The report recog- 
nizes that, “A great difficulty in the or- 
ganization of industrial schools of ele- 
mentary grade at present is the lack of 
vocational textbooks, both special and 
elementary in character, as well as the 
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lack of instructors qualified to undertake 
the very practical teaching that is re- 
quired.” The report concludes with the 
draft of an act providing for the estab- 
lishment of schools for industrial educa- 
tion in the State of New Jersey. 





Unproductive Time 





When one carefully studies the output 
from almost any class of tools, and notes 
the discrepancy between the time per piece 
and the number of pieces per day, he is 
impressed with the loss in production be- 
tween the theoretical maximum and the 
practical average as it comes to him in 
the cold, hard facts of the time card, or 
the production list. The first assumption 
is too often that the man has not been 
doing his full duty. The output seems to 
point this out clearly, but the practical 
shop manager knows better than to attri- 
bute it all to that cause. 

The unproductive time, the time when 
work is being handled, the tools set up 
and adjusted in the case of automatic ma- 
chinery, the grinding of tools, or the other 
reasons why a machine is not being run 
continuously, is the real reason for the 
failure to attain the maximum. 

If all the items that go to make up the 
work, including handling and setting up, 
are carefully considered, it will often be 
found that the unproductive time 1s fully 
as much as the actual time of procuction. 
This not only means an increase of the 
labor cost, but a loss of product from a 
machine, which, perhaps, represents a 
heavy investment of capital. Every mo- 
ment this is idle adds to the overhead 
changes of the plant and increases the cost 
of production over the theoretical maxi- 
mum. 

This shows us why it will often be 
found that a greater saving can be made 
by attacking the unproductive parts of the 
operations rather than by devising new 
tools or speeding up machines. Bearing 
in mind that the more minutes out of an 
hour a machine is actually at work, the 
lower the cost of the product, it pays to 
watch the chucking fixtures as well as the 
man who handles them and reduce the 
idle time of the machine as much as pos- 
sible. It is very much like reducing the 
Station stops of a train instead of increas- 
ing speed to maintain the schedule; or 
with both looked after to decrease the 
time taken for the run. 

This is one of the drawbacks 
learners of any kind, whether handy men, 


specialists, or regular apprentices; they t¢ 
to set 


to having 


up expensive tools while learning 
up, as clamping work to a planer bed. 
cemming a screw machine, or similar pre- 
Still men and boys 
ention to 


liminary operations. 
must be taught and the same att 
fixtures which will shorteu the ; 
the regular workman will also help in this 
case. 

We are so apt to let our tl! 


time for 


ughts and 
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efforts run in one channel, such as high 
cutting speeds, that we overlook other 
points equally important, and it is to call 


zttention to another phase of the question 
of production that this is written. 





Charles Howard Besly 


Charles Howard Besly died on Thurs- 
day, December 31, at the MHenrotin 
Memorial Hospital, Chicago, as the result 
of an @peration. The funeral was held 
at his residence, 399 Ontario street, Chi- 
cago, January 2. According to his wishes 
his body was cremated at Graceland. 

Mr. Besly was born in Milwaukee, June 
16, 1852, and had been a resident of Chi- 
cago since 1863. He was a graduate in 
chemistry of the Rush Medical College, 
of Chicago, and he also spent a year in 
a mechanical school of London, England. 














CHARLES HOWARD BESLY 


He began his business career with Mar- 
shall Field & Co., and later was employed 
by S. D. Kimbark & Co. and by Crerar, 
\dams & Co. In 1873 he became manager 
of the Bergen Tool Company, of Batavia, 
lll, and traveled extensively. He was 
also at an early date a broker of machine 
supplies and opened a small store on Lake 
‘treet in 1875. In 1881 he, with David 
J}. Kennedy, established the firm of 
Charles H. Besly & Co., from which Mr. 
Kennedy retired in 1886, since which date 
the business has been conducted by Mr 
Besly under the old firm name. In 1891 
the business was moved to 10-12 North 
Canal street, and in 1903 to its present 
quarters at 15-21 South Clinton street 
In 1886 Mr. Besly established another 
business under the name of the Brown & 
Besly Company, dealing in letter files, fil 
ing, cabinets, etc. 

In addition to his business interests Mr. 
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Besly was much interested in farming, 
and at Edison Park, IIl., he was a breeder 
of Guernsey cattle. He was a member 
of the American and Western and Illinois 
Guernsey Cattle Club, the National Horti- 
culture Society, the American Geographi- 
cal Society, the Engineers’ Club,eand the 
Machinery Club, of New York, and of 
the Chicago Athletic Association. the 
Union League Club, and the Chicago 
Yacht Club, of Chicago. 

Mr. Besly’s strong personality and his 
more than ordinarily jovial disposition 
gave him a wide circle of friends, and 
he was always a center of any gathering 
of men. He was twice married, first to 
Minnie Wells, and second to Kathleen 
Healy, who, with four daughters, survives 
nim. 





New Publications 





MECHANICAL ENGINEERING AND MACHIN} 
SHop PRACTICE. By Stanley H. 
Moore. 502 6x9g-inch pages with 375 
illustrations, including diagrams, 
charts and tables. Hill Publishing 
Company, New York City. Price 
$4 net. 

This book is intended as a general text 
book and reference work on modern shop 
practice and correlative mechanical en 
gineering, and while written primarily for 
students and apprentices, should be a use 
ful reference book for both the machinist 
and the technical man. Of the 20 chapters 
in the book, 12 chapters, or more than 
300 pages, pertain to shop practice under 
the following heads: Cutting Tools; 
Measuring and Small Tools; Screw and 
Pin Data; Bench and Vise Work; Turn 
ing; Boring; Drilling; Grinding; Plan- 
ing; Milling; Machine 
Tools and Accessories; Shop Processes 
and Kinks. These chapters, as is sug 
gested by their titles, contain much in 
formation on forms and applications of 
feeds, etc., 


Miscellaneous 


cutting tools, their speeds, 
types and uses of various classes of gages ; 
tabulated data relating to screws, bolts 
and nuts and various forms of threads; 
gearing; allowances for different kinds of 
fits; descriptions of machine tools and 
methods of handling them, and much 
other helpful matter. Other chapters 
deal with Materials; 
and Lubrication; Mechanics; Power Gen 
erating Machines; Elementary Electricity ; 
Power Transmission; Motor Drives and 
Motor Driven Machine Tools. These 
subjects are treated in a manner that 
should make them of interest to the shop 


Friction, Lubricants 


man as well as to the technical student 
nd the system followed throughout t 
book, of numbering the illustrations t 
correspond with the paragraphs, mak: 
the volume a very handy one for reference 
purposes. In this connection it 
be stated that the table of contents is so 
arranged that the reader is enabled by 


glancing at the number aiter a subject, to 


wn 
ne 


tell at once the chapter, classification and 
section of the book where the informa 
tion is to be found. In addition to this 
convenient table of contents a very com- 
plete alphabetical index is included at the 
rear of the book 


Notes ON PracricAL MECHANICAL Draw- 
ING. By Victor T. Wilson and Carlos 
L. \McMaster 160 6xg-inch pages, 
with 66 illustrations in the text. Wil 
son & McMaster, East Lansing, Mich. 
Price, $1.50 
This book is a compilation of lecture 
notes prepared to meet the needs of stu 
dents in engineering courses. The notice 
able feature of its method of treatment is 
the substituting of practical problems for 
the usual line exercises and geometrical 
drawings. This feature is worthy of com 
mendation, for it is undoubtedly easier to 
arouse and hold a student’s interest in 
practical points of engineering work than 
in meaningless geometrical figures. An 
other valuable feature is the treatment of 
machine sketching. Many machine details 
are worked up from rough pencil sketches, 
and a successful draftsman and designe 
should be able to sketch rapidly and ac 
curately both in perspective and ortho 
graphic projection. This same facility in 
free-hand. sketching is of value in making 
rough working drawings, and temporary 
drawings to be later developed into pet 
manent records [he question of draw 
ing room conventions is touched upon, 
but not to an extent that the subject seems 
to warrant. Drawing-room practice in the 
United States is well crystallized today, 
and there is no good reason why it should 
not be taught to engineering students as 
a part of their regular mechanical-drawing 
course. The authors’ preface states that 
the work is not complete, and this may ac 
count for our failure to find a treatment 
of cams and gearing, two important ele 
ments of machine construction whose 
treatment has a logical place in any cours¢ 
of mechanical drawing. The text is clearly 
written, the illustrations are well made, 
and the work should prove of real value 
in its field 





Vaudeville at the Machinery Club 


A novel entertainment in the form of 


vaudeville smoker was given by the Ma 
chinery Club at its club rooms Saturday 
fternoon, Jan. 16. The star feature of 
the afternoon was a lecture with lantern 
lides by Homer Davenport, the cartoor 
ine detail of i trip mons the 
Bedouins of Arabi The club quarter 
cre crowded. about 2000 members and 
est ing pres ! them being a 
ro bye of the hint lights of the 
aching trad : WI were 
Irom out f town Che icces of the 
if il] doubtl lead ts becom 
f the club life 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at. a Reduced Cost 





THE 
Large Duplex Milling Machine 


The spindles of this machine are 6 
inches in diameter, driven by a 33-inch 
bronze worm wheel with hardened-steel 
worms having thrust bearings. Spindle 
saddles are counterweighted, have ver- 
tical feeds, hand and rapid-power vertical 
adjustment from within 5 inches of top 
of work table to a maximum distance of 
26!4 inches, while the uprights have in- 
and-out hand adjustment from 30 to 60 
inches between the ends of the spindles. 
The work table is 42 inches wide and 15 
feet 6 inches long, will mill 14 feet in 
length, and is entirely surrounded by an 
oil pan fitted with lubrication system ar 
ranged to carry the lubricant to a storage 
tank in the rear of the machine and re 
turn to the cutters by a pump. The table 
is driven by steel rack and a bronze spiral 
gear through a speed box, by a 35-horse 
power variable-speed motor. A _ double- 
throw Carlyle-Joknson. friction clutch 
gives a reverse to the feed motion, which 
is further transmitted through the miter 
gears to the right-hand side of the ma 
chine. This is their standard type having 
one stationary and two sliding sleeves 
upon each of which are three gears, two 
of which are cut from the solid. The 
sliding sleeves are operated by the two 
latch-pin levers shown, giving nine com 
binations and feeds of from 0.789 to 8.15 
inches per minute at the high and table 
feeds of from 0.394 to 4.08 inches per 
minute at the slow speed of the motor. 


LATEST 


with the exception of obtaining the dif- 
ferent feed combinations, can be con- 
trolled from either side of the machine. 
The wings, on which the uprights are 
mounted, are of very solid construction 
and have T-slots cut from the solid bear- 


INFORMATION - 


The Dallett Air Compressor 





The illustration shows one of a new 
line of air compressors which have re- 
cently been designed by Thomas H. Dal- 

















FIG. I. THE DALLETT BELT-DRIVEN AIR COMPRESSOR 


ings which permit of clamping the up- 
rights securely in position with four bolts. 
With this design the adjusting shoes can 
always remain adjusted for a running fit. 
Additional changes of speed to the 























LARGE DUPLEX MILLING MACHINE 


The quick return to the table at the high 
speed of the motor is 22 feet per minute. 
All of the operations of this machine, 


spindle are obtained through change 
gears. This is made by the Newton Ma- 
chine Tool Works, Philadelphia, Penn. 


lett Company, Philadelphia, Penn., in both 
belt- and steam-driven types., The aim 
has been to combine extreme rigidity with 
convenience of operation, adjustment and 
repairs. It is also part of the plan, as 
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FIG. 2. AIR INLET VALV! 
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the demand for compressed air grows in 
any shop, to substitute the next larger 
sized cylinder so as to give a larger vol- 
ume of air, at the same time maintaining 
the standard pressure of 100 pounds. 

\s an example of the attention to de- 
tails, we show the intake valve, which 
can be removed from the cylinder, taken 
apart, examined, and replaced in a re- 
markably short space of time, as there are 
no’ threads except those holding the cage 
in the cylinder. The valve and its stem 
A are of special alloy steel, and it has a 
recess turned near the end of the stem at 
B. The cone washer or ring C is made 
in halves so as to be slipped into the re- 
cess B, 
drawn down into the spring 


and is held in place hy being 
retainer D. 


This arrangement holds the spring and 
valve effectually, and at the same time 
allows its removal at will. The cage 


screws into the cylinder, and seats at E, 


cap F acting as a lock nut for holding the 
cage in place 

Both the belt- and 
chines are provided with unloaders which, 


steam-driven ma 


in the latter case, controls the speed, or 
even stopping the machine in the case of 


a duplex, while with the belt-driven ma 


chine it automatically holds open the in 
take valve until the pressure drops to 
the desired amount. 





A New Cold Saw 


The saw in this machine is driven from 
six points, hcles in the saw fitting over 
three hardened pins and is held to the 
worm by three cap screws. The 
wheel is large to give good driving power 
The saw is fed into the work by a 
riage on which it is mounted and. which 


worm 
Car 


carries a guide for the saw which also 
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acts as a stripper for chips. The feed 
kas an automatic knockout which can be 
set at any desired point. It is made in 
two sizes, carrying 12- and 20-inch saws, 
and with cutting capacities of 3x5 and 





5’24x12 inches, respectively. It is made 
by the Burke Machinery Co., Cleveland, 
Ohio. 
Perfection Wrench 
The “Perfection Wrench,” shown closed 


in Fig. 1 and open in Fig.+2, can be used 


as a vise, clamp, jack, tool holder, and 


155 
pipe or bolt wrench. It is made entirely 
of steel and has many novel features in 
its construction. It has an instantaneous 
adjustment, a positive and powerful grip 
regardless of irregularities in the 
object held, and has no “back lash” or 


any 
lost motion. It can be used as a parallel 
drill-press clamp, owing to the plane be- 
tween its jaws being perpendicular to the 
press platen, whether it is resting on its 
back or side. 

By moving the lever A the inner 
forth on’the shank 


jaw 
can be slid back and 


C and set to the right size by the gradua- 




















PERFECTION 


WRENCH, CLOSED 

















FIG. 2 
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A NEW 


COLD 


SAW 


PERFECTION 


WRENCH, OPEN 
tions on it, thus giving a quick adjust 
ment By gripping the handle, which 
presses down the lever part of the handle 
D, the wrench will grip the piece tightly. 
The pressure of the grip can be increased 
or decreased by screwing in or out the 
screw which is moved by the nurled 
disk E, thus giving a fine adjustment. 
The wrench can be locked to the piece it 
is gripping by moving the lever B which 
operates a cam 

The jaws, which are shown with teeth 
for gripping pipe, can be removed by tak 
ing out the screws F and jaws inserted 


which have a smooth surface that will not 
injure plated nuts or jaws of any desired 
shape can be used, so that they will grip 
irregular shaped piece. 
levers A and G in the 
lever handle D can 


out to gradually force 


any kind of an 

By setting the 
right positions . the 
be moved in and 
the inner jaw up to its position and it can 
his makes it use- 


This 


then be locked there 

ful as a forcing jack and hand vise. 

Perfection Wrench 
i. we 


wrench is made by the 


Company, Port Chester 
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Bath Universal Grinder diameter automatically The regular 
ross-feed for surface work is secured by 

cars lever G, operating on the coarser ratchet 

The new design of this grinder, togetl inside of wheel F, while hand wheel H 
vith its many attachments own in controls the movement of the carriage 
1. While it retains the same general - along the bed. The carriage feed is con- 




















FIG I BATH UNIVERSAL GRINDER 
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trolled by #, so that the operator can stop 


it instantly at any point, or by turning it, 


can have it stop automatically at the end 
of the stroke. 

Fig. 3 may perhaps be called a universal 
head, consisting of a footstock with a 
swivel base, in which is a sleeve carrymg 


a hand-operated spindle with a universally 
jointed head on the end. In this case the 
cutter arbor is turned at right angle to the 
spindle itself for grinding the sides of the 
milling cutter. This can be swung parallel 
with the 
that 


turned the other way to any degree 


spindle, or at any angle to it 


may be desired, and can also be 














FIG. 3. UNIVERSAL HEAD 

This also shows the tooth rests or stops, 
which swing out of the way for indexing, 
desired 


tooth 


can be swung to 


the other 


which 
On 


and any 


angle. end of the 
rest is the diamond for truing the wheels 
which can be around to any 


it will be noticed that the supports 


and swung 


angle. 


for this are grooved at regular intervals, 


and this forms a very convenient feature 





atures as the former machine, a number 


the details have been greatly improved, 


can be seen from the other illustration 


lig. 2 shows the apron with the aut 


feeds, one being for cylindrical 


atic cross 


nd the other for surface grinding [hese 
independent of each other in every 
vay. Both are operated by trip lever A 





























FIG. 2. APRON WITH )SS-FEI 
when the te t V1 
i handle J, fore down t end of 
lever B at the end of stroke, pull 
1 the lever (¢ ts t el ben limit 1 
‘ yp D 1d in this w f ng 
t] 0.0002 11 ck 1 | rl 1 
1 has micrometer divisi id t 
iding throw-out sh wh, stops t feed 
lesired point and secur t} right FI { ATT AC 


i 


POSITION 








January 28, 1909 AMERICAN MACHINIST 157 


which is used on all rests. A small spring- end of the grinding arbor, and it will #&, in which is a sleeve which can turn 


actuated plunger is inside the clamping also be noticed that the bronze support is ofr slide, being held by the index plate E: 





post, so that unless the set screws are as large as can be used with the wheel With the holder in the tool post and 
tightened hard the clamping post can be show These bronze bushings carrv the the hob D running in the line spindle, 
moved up or down, or swung in any posi- spindle and support it at each end, insur- the die is fed forward by the carriage 
tion and will remain there without being ing as much rigidity as is possible witl and lead screw, while the hob cuts out 
held, which is a great convenience in set a small spindk the prong, as in Figs. 1 and 3. When one 
ting up lhe use of the various attachments will 18 cut, the index is turned, and the next 

Fig. 4 shows a number of the attach ve perfectly cl ) any practical grinder- prong brought into position, the die at the 
ments in place, 4 being a small auxiliary man, and it seems as though every con same time being fed forward by the screw 

ceivable grinding operation had been pro 
| vided for. This machine is built by the ~<a 


Bath Grinder Company, Fitchburg, Mass yc 1h i $e 


* ms far t-—--}— 
” = | . ‘E 
14-inch ‘Ideal "* Engine Lathe 
—s , | CG 
The accompanying illustration shows a D _ Al reek: 
| 14-inch by 8-foot engine lathe with a num- : SS 
ber of attachments that accompany it. It — FIG. 3 
is equipped with the “Ideal” rapid-change FIG. 1 
gears, has a friction head, automatic feed DEVICE FOR CHASING SPRING DIES 


stop in either direction and reverse for 








at the back With the hob m the center 





both’ turning and screw-cutting feeds 
line of the die, the sthreads will be cut so 


FIG. 5. INTERNAL GRINDING SPINDLES automatically controlled from the apron ; 
as to bear front and back, but not in the 


center, and by adjusting the relative hight 





of the centers almost any desired bearing 
ur back off can be obtained. This device 
has been patented by J. Vidina, Chi 
cago, Ill 





Small Duplex Milling Machine 


[his is a new size of the duplex mill 
ing machine made especially for tool-room 
work. The general design is very similar 
to the larger machines, it is solidly built 


and has relatively long and large bearing 


surfaces which insure rigidity and long 
life he drive is from the cone on the 
side of the head, through the bevel-gear 
connection shown. A splined shaft passes 


through the cone to w tl ram to be 

















14-INCH “IDEAL” ENGINE LATHI 


spindle for very fine work, B an exten [his reverse also controls the power feed 
sion support when it ts desired to have for the turret on the bed, which turret has 
a wheel away from the head, C the inter- the same feed as the carriage. The latter 


nal grinding attachment, J) two supports is equipped with interchangeable com 
for tooth rests which seem to accomm pound rest, plain rest and turret. It has 
late all conceivable cases and E the wheel a taper attachment and when _ required, 


guard and with the Wizard nozzle in’ draw-in collets, backing-off attachment 





place. The next four show a universal and other appliances are furnished. The 
head on the same order as the one in Fig. turret on the bed is held in alinement by 
3, but arranged with a cylindrical clamp- two table gibs; in fact all the gibs on thi 
ing device which will hold either straight lathe ar rf ti tap typ As will be 
wr tapered shanks, as shown These can noticed the bed stands in an oil pan. The 
be swung at anv angle, while at J] is’ lathe is built by tl Springtield Machin 
shown tl al spindle as in Fig. 3, fool Compa Springfield, Ohi 

xcept that it is held in the universal | - 

and is used without the double swing 


Device for Chasing Spring Dies 


tachment on the end 











Fig. 5 shows the internal sliding spi 
dies for various sized wheels, which are Instead of the usual method of making 
somewhat different from the usual con spring dies, this provides for a hob which 
struction. In this case these bushings fit cuts each prong separatel s indicat 
a large flange, which is held tightly at the in Fig. 3. A holder 4 supports the bod YUPLEX MILLING MACHINI 











drawn 


moved to 


forward o1 
With 


position 


various po 


sitions the cutter spindle in a 
overhanging arm 


Semi 


horizontal the 


comes into play as a_ support. 


universal centers with draw-in collet in 


the head can be supplied when desired. 


The machine weighs 1200 pounds and is 
made by the Waltham Watch Tool Com 
\lass 


pany, Springfield, 





Pneumatic Nut Tapping Machine 





f this machine is the 


The main portion « 
central turret which carries s1x taps and 
six facing tools, together with automati 
cally controlled devices for stripping the 
nuts from the shank of the taps, so that 
there is no necessity for removing the taps 
or stopping the machine unless it is de 
sired to d In cas f wear or breakage 
In su ld taps he removed an 
nev ne put in place thout stopping 
the machine 

| blanks y| eC the pers 
ea end of the i ind fed down 
n thei per position in a newhat 


similar way to other feeding mechanisms 
of this kind. When a nut 


the turret they ar 


; ] 
pre Scented at 


Tac d and 


he ny 


turret 
trolled by 
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nuts are being 
same time 


Che taps are 


1 
snown 


be be ing 


MACHINIST 


above and below 


the tap to strip the nut off the shank. 

By this time the turret has turned to 
present the next pair of taps so that the 
action is practically continuous and two 


faced and tapped at the 


only 3/2 inches 
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long. The feeding mechanism is operated 
by compressed air which stops the ma- 
chine should an unpunched blank present 


itself or one with too small a hole. The 
feed automatically sorts the blanks so as 
to present only the right side to the tap. 


[his machine is built by the Pneumatic 


Nut Machinery Company, Cleveland, Ohio. 
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Four-head Milling Machine 


[his is a special four-head milling ma 


chine, which has the heads differently 
arranged from any we have seen as can 
he noted Chey are so arranged that the 


upper horizontal head on right-hand hous 
ing can be attached to the cross-rail, and 
drive an arbor from t 


This 


fitted to the cross 


in this manner 


face of the 
ported by a 
rail 


The half-tone 


arbor is 


spindle 
support 


shows the machine in 


actual operation on the work for which 
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ontal heads so that 


advance of the hori 
ior roughing out immediately 


it is used 
finishing cutters carried on 


the 


preceding the 
Ingersoll 
Rockford, 


the arbor. It is made by 


Milling Machine ( 
Illinois 


ompany, of 


\n interesting example of the hardness 


{ diamonds is connection with 


viven in 
the polishing operation of the great Culli 
n diamond that was recently handled in 


\msterdam. The disk on which the diam 


was made of cast iron 


rate of 


nd was polished 


and steel, and revolved at a 2400 




















FOUR- HEAD 


it was specially designed. The two lower 


rizontal heads each carry face mills 


horizontal head 
clutched to 


The upper driwes an 


arbor, which is the face of 


the spindle, this arbor carrying a gang of 
cutters. The vertical head carries a 


mill. This vertical head is far enough in 





MILLING 


MACHINE 


revolutions per minute lhe diamond 


was pressed down on the disk, which was 


liberally supplied with a mixture of diam 


ond dust and oil, by weights of 15 to 25 


pounds, and the disk constantly turned 


from 7 a.m. to 9 p.m., for a period of 


nearly year S time 


159 


The Automobile Show in Madison 
Square Garden, New York. 


(Continued from Page 151) 


[he transmission is selective, sliding gear, 
and the body is painted royal blue with 
upholstering to match 

[he Franklin car with its air-cooled 


notor, each cylinder being cast separately 


and surrounded by copper flanges to radi 


ate out the heat of the cylinder is anothe1 


noted exception to the rule, and has lik 
wise been successful in spite of the fact 
that many others have tried air cooling 


1 e, which uses the two-cycle 
rinciple. wa¢ the only two-cycle engine 

wn pleasure automobil It 1s 
tkew1 the only three-cylinder engine, as 
the 1 e principle admits of su 
esstull perated three-cylinder engin 
It was vn this year in four styles, 
thre f which had three cylinders and 
ne wi fou linders These ranged 
in pri t S>I750 1 $2500 

IGNITION 

While the great majority of the engines 
vere ignited by the jump spark, with a 
spark plug that was fed from batteri 
some ve the ption of a high-tension 
magne and others would put it in at an 
ext Ice \ few of the higher-priced 
cars; how se the make-and-break 
spark wit he low-tension magnet 

[he make-and-break spark ignition has 
heretofore necessitated the use of a cam 
haft with its cams and gears, as well as 


numerous rods, bearings, levers, springs, 


etc., to convey the mechanical action to 
the cylinders to deliver the spark in the 
This 


spark an 


compression chamber has made 


the make-and-break 


proposition, and the numerous parts neces 


expensive 


sarv has made it liable to get out of order 
[his mechanism has all been done away 
with by an automatic magnetic sparker 


which has just been brought out by the 
Bosch Magneto Company, of Germany) 
This magnetic sparker is shown in the 
half-tone screwed into the top ot the en 


e Garford 
exhibited on the Studebaker aut 
As will be seen, the 


gine of tl Company, as it was 


mobile 


it the show mechan 


ism mentioned above has all been done 
way with and in its place is a hard rub 
her tube that holds the wires which con 
duct the current from a distributor on 


the end of the magneto to the plugs. In 
de of these plugs the current is “made” 
and “broken” by a very simple fork that 
oves back and forth automatically 
° CyLINDERS AND CLUTCHES 
Over &5 of the cars shown had four 
cylinders, 22 had six cylinders, two had 


one cylinder and three had three cvlinders. 
Elmores were the only three 
Cadillac Wal 


cy lind r cars 


Of these the 


cylinder cars, and the and 


tham were the only one 


with six ecvlinders were made 


The 22 Cars 








of these 
their 
in product, while one, namely, the Win 


by eight different manufacturers; 


seven showed four-cylinder cars as 


showed 


ton Motor Carriage Company, 
nothing but six-cylinder cars, which they 
led the “Winton Six 
\fost of the four-cycle, four and six cyl 
inders were cast in pairs, and it would 
in that this was developing int 
standard, but seven of the makers ex- 
hibited engines with each cylinder cast 
eparately. Of course, the air-cooled en 


rine is Of necessity cast in separate cylin 


ders, and this is not included in the above 


The two-cycle Elmore also cast their cvl 
included 


inders separate and are not 


lhe Corbin give a choice of their four 
linder car cast separate, or in pairs, and 
the Stevens-Duryea, Pierce and Hewitt 
give a choice of the six-cylinder engine 
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novelty was introduced by two of the 


nachine-tool builders showing some of 
their machines in operation 

Pratt & Whitney Company had a verti 
al surface grinder, that would hold work 
work. They 


ilso exhibited a spline miller and a 6x48- 


15x36 inches, turning out 
inch thread miller 

showed the 
first one of their new No. 2—C universal 
millers. This machine is fitted up with a 
planetary-gear change-speed box, and all 
f the speeds forward and back can be 


Garvin Machine Company 


obtained by turning a crank on the side 
of the machine without stopping it. They 
also exhibited for the first time a brand 
“stop and open” chuck, which is very 
This was shown on 


new 
quick in its action 
their No. 22% monitor, or chucking, lathe, 
which had some improvements on the tur- 








NETIC MAKE 


AND-BREAK SP 


arate, or in pairs, while these thre 
their four-cylinder car cast m pairs 
differed 


t the show by 


1 | lhomas car from all of the 


having their f 


cvlinders cast all in one piece and their 
linders cast in threes 
multiple-disk clutel growing 
ind thi nl f tl to 
howed 1 1 then il whil 
Nate clutel vl 
) i t iltipl lis! 
r ust | ( lu 
riginal f nd ha 
ie tim | he nd r rin lute! 
d by seven build rs, live t wi 
the expanding band and two t} ! 
oo. Exu 
icces rie ) 1 








\RFORD COMPANY AUTOMOBILE ENGINE 
et and tool stops. Besides this they 
howed their No. 12 plain miller, No. 14 
vertical spindle miller, rapid screw slot- 
ter, and No. 22 monitor headstock. 

Small tools and hand tools were shown 
the Noonan Tool and Machine Works, 
iclipse Machine Company, Aurora Auto 
iti Machine Company, Nightingale 
Whistle Manufacturing Company, S. F. 


Bowser &. Co., Veeder 
pany, Coes Wrench 


Manufacturing 


Company, Per 


n Wrench Company, the Lever 

\ md Patterson Gottfried & 

Hunt Som tf these had small tools 
[RON AND OSTEI (ASTINGE 

Castings were exhibited in large num 

ers and | many foundries and casting 

akers Phes vel <hibited a 1 the 
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different metals used on an automobile 
and in all sizes from the six-cylinder 
crank cases to the small die-molded 


castings. 

The cast-iron exhibits 
very good work. The 
some of the cylinder castings that were 
sawed up to the quality of the 
metal gave an indication of the progress 
that has been made in this line. 

3ut a few years ago it was almost im- 


showed some 


metal shown in 


show 


possible to get iron cylinder castings in 
this country, that were light enough and 
at the same time strong enough to serve 
the needs of automobile building. The 
quality of the iron shown in the castings 
at this exhibition, however, proves that 
there are any number of iron foundries 
that are now capable of turning out as 
good castings as can be obtained any 
where. 

The steel castings exhibited were an eye- 
opener to many engineers, as they did not 
think that steel castings could be pro- 
duced of the quality that shown 
In fact, one engineer, after look- 
the 


were 
here 
ing over the castings shown by 
Lebanon Steel Foundry, said he did not 
believe they could produce these commer 
cially, and yet the castings they showed 
were taken from lots that had _ been 
shipped to customers. One steel casting 
in particular was about 6 inches in diam« 
ter over all and had from 12 to 18 blades 
cast around its periphery that were about 
1 inch square and % inch thick nearest 
the center, but tapered down to 1/16 inch 
at the outer edge. The rim of the cast 
ing was but % inch thick and the blades 
projected past this rim on three sides 

Another casting in this same exhibit 
that attracted a deal of attention 
was a universal-joint star. The four 
this were and 
showed as good metal as would be pos- 


great 


arms on finished they 
sible to obtain in a forging, or any other 
way. These castings were all made by 
the crucible process. 

The Flexilis Works steel castings, of 
Germany, that were exhibited by Henry 
attracted considerable atten 


Hess, also 


tion. 
ALLoy CASTINGS 


ALUMINUM AND 


Aluminum castings were shown by sev- 
eral foundries, and these have been very 
materially improved upon both in strength 
ind lightness by the addition of several 
different alloys, such as magnesium, nickel, 
The Light Manufactut 


ing Company showed a new alloy which 


manganese, etc 
now casting that had magnesiun 
for this 
strength and lightness 


thev are 


dds d to 


+1 


their aluminum and 
ey claim greater 
McAdamite metal was exhibited in fiv: 
different 


castings 


alloys and a large number 


Parsons white bronze and man 
a large ex 


Johnson & 


ganese ‘bronze was shown in 


hibit by the Cramps. Isaac G 
the 


is a composition of copper and nickel, as 


Co. showed new monel metal, which 


well as their well known steel castings 
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Many other special alloy metals were also 
shown in bronze, of which Reeves, Tubal 
manganese bronze was one, and white 
metals. Among these were the Franklin, 
Veeder and Wetherill die castings, which 
are now being used quite extensively for 


utomobile parts, especially bearings 


MISCELLANEOUS EXHIBITS 

Ball and roller bearings were exhibited 
by nearly all of the makers, and among 
them were several new ones. 

Automobile chains exhibited by 
the Whitney Manufacturing Company, 
Baldwin Chain and Manufacturing Com 
pany, and Diamond Chain and Manufac- 
turing Company. 

Lamps, ignition apparatus, carbureters, 
shock absorbers, horns, radiators, wheels, 


were 


rims, etc., were exhibited by many makers 
and in a profusion of styles. 

The Dow dismountable rim is worthy 
of special mention as it was exhibited for 
the first time and is very simple. It can 
be taken off and put back on by one hav- 
ing no experience in from 18 to 20 sec- 
nds. 





The Automobile Engineers’ 
Meeting 


Che first session of the automobile en 
gineers’ fourth annual meeting was held in 
the A. S. M. E. rooms, on Thirty-ninth 
street, New York City, on January 5, 1909, 
which was during the automobile show at 
Grand Central Palace, the 
session was held on January 19, 1909, which 


and second 
was during the automobile show at Madi- 


on Square Garden. President Henry 
lless presided at both sessions and seven 
papers of special interest were presented 
l discussed 

rhe first paper presented 
Economies of Weight 


I. D. Howe, and in this he showed that 


ne 


“The 


Reduction,” by 


Was 


ach pound of weight cost something for 
gasolene to move it around, for the wear 
on tires to carry it, for the wear on 
clutches in starting and brakes in stopping 
it, and increased the time required to get 
ip speed as well as reduced the hill-climb 
ing ability. 

By estimating the average life of a car 

50,000 miles and averaging up the cost 
‘t gasolene and tires he showed that each 
pound of weight carried would cost 40 


cents for tires and 12.5 cents for gaso- 
lene, a total of 52.5 cents, and the cost 
the wear of other parts might be fig 


1red as the interest on this. This should 
show the necessity of cutting the weight 
using good 
the 


strength 


low as possible by 
but 


cutting 


lown as 
there is a limit to 
that is 


of the materials 


1) aterials, 
weight based on 


nd the extra cost 


CouPLING 
The “An 


I pe of Compression Coupling,” 


ham S Noyes 


COMPRESSION 


second was Improved 


by Wil- 


paper 


He said the ideal joint for 
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the automobile must be proof against 


vibration and jolting, and must allow of its 
being coupled or uncoupled without diffi- 
culty, all of which this improved type was 
with the 


capable of, and it does 


necessity of threading, soldering, flaring 


away 


the tube or other preparatory processes 

The coupling consists of a sleeve tap- 
Inside of this fits 
other tapered Sleeve that is 
the first sleeve by a nut, thus forcing it 
to tighten around the pipe and grip it 
with a pressure that is proof against leak- 
By un- 


ered on the inside. an- 


drawn into 


age up to 1000 pounds pressure. 
screwing the nut the pipe is immediately 


released and can be uncoupled. Its use 
for gasolene, oil and water lines has 
eliminated much of the troubles caused by 
leakage. 

The third paper was “The Modern 
Trend of Brake Design,” by Lawrence 
Whitcomb and Thos. J. Fay, and went 


into the subject very thoroughly by com- 
paring clutches and brakes, analyzing the 
virtues of power and speed, the coefficient 
of friction, the heat arising from the con- 


tact, the kind of shoe best suited, and 
emergency conditions that might be met 
with It also gave many formulas for 
the proper designing of brakes. 
IGNITION 
The- fourth paper was “What Consti- 


tutes Ignition Reliability,” by A. Atwater 
Kent. In this he showed that the car of 
today is the exception that does not have 
from $30 to $50 spent on it per annum for 
renewals for the ignition system and re- 
pairs thereto, but that it should be made 
as reliable as other parts of the car that 
are overhauled only once a year or once 
in three years as the case may be 

He said the several requirements of a 
reliable ignition apparatus may be grouped 
1, Reliability of cur 


under three heads 


rent supply; 2, mechanical regularity of 


action; 3, freedom from mechanical wear 


and tear. 


The most reliable current-supply pro 
ducer “for ignition purposes is the low 
tension magneto it well made and care 


fully insulated, and the other two are the 


high-tension magneto and batteries 
Of the mechanical regularity 1 action, 
the make-and-break contact in the primary 


circuit gives the poorest results owing to 


the fusion of metal particles by the spark 


on separation and to the transfer of 
metal from one contact to the othe Phe 
greater the volume of current flow the 
more frequent will filing and renewal be 
needed 

The high-tension magneto is ideal for 


fails for the 


has to be coupled with 


the second requirement, but 
first, and, therefore, 
get its proper 


stalled 


batteries so the car can 


ignition at slow speed and not be 


when in crowded streets with plenty of 
traffic to work its way through 

With the make-and-break system the 
mechanical wear and tear is large, as 


each cylinder needs a pair of contacts that 


are operated by their own cams on a cam 


shaft, and when the moving parts of the 


igniter have worn loose the spark time is 
likely to be affected 

rhe battery system will not be good 
until we can devise one that will retain 
the constant-spark advantages and _ shall 


be able to match the magneto’s regularity 
with less than the magneto’s liability to 
If we can devise a contact mechan 
will 


wear 
ism which, while saving the battery 


last indefinitely and, therefore, cost not! 
ing after the first cost, we would be will 
ing to accept the limited life of the bat 
tery and the cost of renewing it two or 
three times a season 


Motor BEARINGS 
“Standardizing 


The fifth paper was 
Motor Bearings,” by S. P. Wetherill, Jr., 
who said that he thought the time had 
come for a standardization of the bear- 


this should be based on 
three essential conditions 


1 A must be 


ings, and that 


metal decided upon 
which, while inexpensive enough to hold 
its own with cheap babbitt for relatively 
light duty, ‘is still of the highest quality 
obtainable to stand the maximum require 
ments of overloading. 

2 lhe of sizes 


and the variations by the smallest possible 


range must be wide, 
steps, so that the designer will never have 
to make 


himself of 


serious sacrifices in order to avail 


the standard 


3. The cost of the bearings must be 
such as to convince the manufacturer that 
he cannot afford to make his own bear 
ings 

The best metal could be obtained from 


data on the coefficient of friction, the 


rigidity under compression, the hardness, 
the melting point, and the lubricating 
properties and the metals which have 
viven the best satisfaction under actual 
road conditions could be obtained from 

the different motor-car makers 
The second condition could be met by 
making some 300 sizes with progressive 
increments for shaft diameter of six 
ind for length of bear 


teenths of an inch, 


ings of eighths of an inch, and these could 


be made in either split bushings or for 
vhole round ones. The oil grooves could 
be made to an acceptabl standard left 
ut entirely 

If bearings were standardized their 
( Sst <¢ 1] be 1 ide ] Ww en 12] n 
vines nufacturer that he ild not 
ifford ike his vn bv adopting the 
dic stine method of making them, which 
is capable of producing them to tl ictual 
nished s with a variation of less th 
.001 inch, thus doing away with all 
chine work 
\ GED Wr AND AN INDICATOR 

sixth paper was “Some Practical 


Welding,” 


paper 2 dem 


Considerations in Autogenous 
by Henry Cave. With 
s given in welding cast iron, 


the 


this 
ni 


onstration w: 


steel, iron to steel, aluminum, and on 








cutting of metals Che paper was con 
sidered of so much interest to the readers 
of the AMERICAN Macninist that it is 
given nearly in full in another part of this 
paper. ’ 

The seventh and last paper was “An 
Indicator with Continuously Rotating 
Drum,” by S. W. Rushmore and Herbert 
L. Towle. This paper described a new 
indicator, and its methods of operation 


and taking of readings, that was designed 


y them and in which the rotation of the 
drum and revolutions of the crank bear a 
xed relation to each other 

re 
nis 


the 


mechanism requires no connection 


engine except an 


the 


ordinary pipe fit 


t screwed into cylinder head and 


ing 


an, therefore, be attached in a few min 


ites and readings taken while the car is 
running over the road 


By 


ind holding a pencil against it for an in 


running the drum at constant speed 


tant a record 1s obtained of the pressures 





luring the four strokes of the cycle It is 
an application of the piston and pencil 
movement of a high speed steam-engine 
ndicator by connecting it to a drum 
Business Items 
rhe Shepard Electrie Crane and Hoist 
mpany Montour Falls, N. \ has estab 
hed a Western office at Room 1775 Old 
f‘olony building, Chicago 
We acknowledge with thanks receipt of cal- 


endars from Milton Manufacturing Company 
Milton, Pennsylvania, and Taylor Iron and 
steel Company, High Bridge, N. J 

rhe southern branch of the American Steam 
(;auge and Valve Manufacturing Company, 


tor several years located in t he 
Atlanta 
-5 Candle 


Equitable build 
its office )24- 
city 


ig Ga., has removed to 5 


building, of that 


John L. Wagner, lately with the Multi-Vending 


Company, Chicago, has purchased an interest 

the Barbieri & Dellenbarger Company, which 
recently moved to larger quarters at 776-778 
Clybourn avenue, Chicago, opposite its former 


M1 vill be i 


Inhanager of the company 


ocation Wagner! 


t president 


ana 


rhe Rockwell Furnace 


awarded = the 


Company been 
thie 
locomotive shops 
& Wester! 


furnace 


las 


contract covering complete 


furnace equipment for the new 


of the Lackawanna 


Phe 


Delaware, Rail- 
equlp- 
35 of latest type furnaces 
300 B.t.u.3 waterg gas, 
Loomis) PettiboneJproducers 


road, at Scranton, Penn 


ment consists of the 


operated, with Which is 


ade ll 


At the annual meeting of the directors of the 
Independent Pneumatic ool Company the 
ollowing officers were elected James B. Brady 
president; W. O. Jacquette, Ist vice-president; 
John D. Hurley, 2d vice-president; A. B. Holmes 
secretary and = treasurer rhe annual report 


showed 


that during the quarter ending Decembet 


31, 1908, 40 per cent 


more business was transacted 


an during the corresponding period of 1907 


Announcement made of the 


Blower! 


has been con- 


olidation of American Company, of 


Detroit, and Sirocco Engineering Company, 
of New York All business will hereafter be 
transacted under the name of American Blower 
Company, with main offices at Detroit. The 
ollowing officers will be in charge: James 


AMERICAN MACHINIST 


Inglis, president; Wm. C. Redfield, vice-president; 


Chas. H. Gifford, treasurer; Mr. Still, secretary. 

W. 8S. Nicholls, 253 Broadway, N. Y., reports 
growing demand for the Hercules portable crane 
hoist Among orders received are those of 
the Tennessee Coal, Iron & Railway Company, 
Gisholt Machine Company, National Acme 
Manufacturing Company, Inland Steel Com- 
pany, Westinghouse Machine Company, Illinois 


Steel Company, Union Switch and Signal Com- 
pany, American Steel and Wire Company, North- 
Engineering Works, Edison Illuminating 
Hendey Machine Company, Monarch 


erm 
Company, 


Road Roller Company, New York Transporta- 
tion Company, New York Taxicab Company, 
Dean Electric Company and H. H. Franklin 
Manufacturing Company 

Nearly seventy men were in attendance at 


the annual convention of the officers, department 


managers, branch managers and salesmen of 
Manning, Maxwell & Moore, Inc., which was 
held at the Hotel Astor, 45th street and Broad- 
way, New York, January 8 and 9 Repre- 


from countries enlivened the 
sessions with accounts of the progress made there 


the 


sentatives foreign 


rhe manufacturing end was represented by 


works managers of the following subsidiary 
companies: Shaw Electric Crane Company, 
Muskegon, Mich.; The Ashcroft Manufacturing 
Company and the Consolidated Safety Valve 
Company, Bridgeport, Conn the Hancock 
Inspirator Company and the Hayden & Derby 


Manufacturing Company, Boston, Mass 





Trade Catalogs 


Company, 


I}- 


Manufacturing 


H H 
Syracuse, N. 


Franklin 
Catalog of automobiles 
lustrated, SX104 inches, 


36 pages, paper. 


N. } 
Pungsten lamps 
SX 104 


General Electric Company, Schenectady) 
Bulletin No. 4637 
for battery service 


inches. 


describing 


Illustrated, S pages, 


The Wallace Barnes Company, Bristol, Conn 


Catalog of small springs, wire and cold rolled 
steel, washers Illustrated, 34 pages, 54x7 
inches, paper, 

National Tube Company Frick building, 
Pittsburg, Penn Book entitled, “Shelby Steel 
Tubes and Their Making.”’ Illustrated, 46 
pages, 8x10 inches, paper 

Tate, Jones & Co., Inc., Pittsburg, Penn. 
Booklet entitled, “Oil vs. Coal,’ describing 
oil burning appliances and = furnaces. I)lus- 
trated, 16 pages, 6x9 inches, pape! 

International Engineering Company, ol New 
Jersey, 1779 Broadway, New York Catalog 
of R B F radial and thrust ball bearings Illus 
trated, 24 pages, 6x9 inches, paper 

Consolidated Press and Tool Company, Hast 
ings, Mich Catalog No. 5, describing power 
presses and other sheet metal working tools 


Illustrated, 168 pages, 6x¥ inches, cloth 


Hoefer 
Ill. Catalog 


Manufacturing Company, 


drill 
metal saws, vertical boring machines, 


i reeport, 


describing presses power 


horizontal 


drilling and boring machines Illustrated, 48 


pages, 6x9 inches, paper 
F The Burke Machinery Company, Cleveland, 
Ohio. Catalog of milling machines, drill presses, 


oil Illustrated, 
Circular describing improved 


: 
lilustrated 


tapping machines, coal forge 


ix7 inches, paper 


cutting-off saws and saw grinder 


D'Olier Engineering Company, 119-121 8. 11th 
street Philadelphia, Penn Leaflet No. 10, 
illustrating and describing steam turbines 


No. 9, 
Illustrated 


Bulletin-Series T 
centrifugal pumps 
inches 


horizontal 
64x10 


describing 


S pages, 
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Business Opportunities 





The Rockford (Ill.) Machine & Shuttle Co. 
will build a new plant in the spring. 

White & Yokum, Edgemont, Ark., will estab- 
lish planing and molding mill. 

The F. W. Dodd Structural Iron Company, 
Des Moines, Iowa, will enlarge its plant. 

The Empire Iron and Steel Company, Niles, 
Ohio, is to erect two additional hot mills. 

The plant of the Memphis (Tenn.) Machine 
Company, recently burned, is to be rebuilt. 

The Central Machine and Metal Company 
has moved from Moline to Rock Island, Ill. 

The Lenoir (N. C.) Chair Company will add 
new equipment in order to increase output. 

The International Nut Company, Niagara 
Falls, N. Y., is planning to build an addition. 

W. H. Baker, Winnfield, La., will erect plant 
for the manufacture of sash, doors and blinds. 

Morris & Marshall, Pell City, Ala., will estab- 
lish plant in Gadsden for manufacturing shovels. 

rhe Spoke and Handle 
Martinsville, rebuild plant 
burned. 

It is stated that 
chine Works, Ft 
addition to plant. 

rhe 
lex 
of extending plant. 

The Wheeling (W. 
Company, it is said, 
150-ton iron furnace 

rhe Atlanta 
has been incorporated by 
and E. E. Culclasure 

The Ohio State Stove Company, ColumQus, 
Ohio, has been incorporated with $75,000 capital. 
r.. os 

rhe Hawley Down Draft 
Chicago, Lil., is to erect a branch plant in Salt 
Lake City at a cost of $200,000 


Company, 
recently 


Virginia 
Va., will 


Gruber Boiler and Ma- 


Ind., is planning an 


the 
Wayne, 
Dickson Car Wheel Houston, 
has purchased more land for the purpose 


Company, 


Foundry 
of 


Va.) Mold 
contemplates 


and 
erection 


Company 
Ellis 


and Lock 
R. W. Ellis, M. 


(Ga.) Safe 


Long, president. 
Furnace Company, 


The Abilene & Southern Railway Co., will 
erect roundhouse at Abilene, Tex., it is said. 
Percy Jones, Abilene, chief engineer. 

James R. Clow & Sons Co., Coshocton, Ohio, 


has let the contract for construction of new pipe 
plant. This calls for twelve buildings. 

The Commercial Museum, Milan, 
desirous of obtaining quotations and literature 
on machinery for making cut and wire nails. 

The Wichita (Kans.) Natural 
has completed plans for the 
a relay compressing station to cost $100,000 

rhe Carborundum 
N. Y., will 
in order to take care of increasing business. 


rhe Texas & New 


Italy, is 


Gas Company 


construction of 


Company, Niagara Falls, 


erect a four-story addition to plant 


Orleans Railroad has made 


arrangements to rebuild roundhouse in Beau- 
mont, Texas, destroyed by fire some time ago. 
Sasi Basak, 2 Basak’s street, Calcutta, India, 


would like quotations and catalogs on machines 


for turning out about 35,000 one-half inch 
rivets daily. 

The Huntingdon Wood Manufacturing Com- 
pany, Huntingdon, Tenn., has been organized 
to manufacture boxes, crates, ete. Jas. M. 
McCall, president 

rhe West Penn Steel Company is letting 
contracts for construction of plant at Tarentum, 
Penn rhis will cost about $500,000. J. W. 


Burdick is president 
rhe planing mill of the Richards Construction 


Company, at Industrial a suburb of Charleston, 


W. Va., was destroyed by fire, causing $10,000 
loss It will be rebuilt 
The McLaughlin Manufacturing Company, 


of Philadelphia, Penn., has secured site at El- 


wood City on which a plant for the manufacture 
of interlocking steel rail will be erected. 


Phe River Furnace and Dock Company, Cleve- 
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organized by 
the 


land, Ohio, a new corporation 
Corrigan, McKinney & Co., 
erection of two furnaces to cost 

Karl Weiss & Co., 
Wurttemberg, Germany, 
wrights’ and carriagemakers’ 
ested in woodworking machinery of all 


The 


soon start 
$2,000,000 


will 


Leonberg, near Stuttgart, 


manufacturing wheel- 


supplies, is inter- 


kinds. 


Edward Payson Manufacturing Com- 


pany, Traverse City, Mich., manufacturing 
door locks, etc., will enlarge plant A new 
foundry building and lock shop will be erected. 

The Hygiene Metal Cabinet and Manufac- 
turing Company, Evansville, Ind., has been 
incorporated by Charles and John Schroeder, 
etc. A two-story brick factory building will be 
erected. 

The Crescent Emery-Corundum Wheel Com- 
pany, Indianapolis, Ind., has been organized 
to manufacture abrasive materials R i. 


Rupert, Sr.; C. G. Brown and J. F. Elliott, J1 
incorporators, 


The H. E. Mills Manufacturing 
Syracuse, N. Y., making core compound, et« 


Company, 


has decided to erect a new factory to replace 
the one burned some time ago About $60,000 
will be expended. 

The Oklahoma Stove and Structural Iron 
Company) Oklahoma City Okla recently 
incorporated, will erect plant which is to have 
agdaily capacity of 12 to 15 tons stove and 
structural iron W. H. Watkins, president 

The Goldschmidt Detinning Company, 60 
Wall street New York, has been incorporated 
with $3,000,000 capital and is arranging to 


build a large plant on Staten Island Sound 
near Carteret, N. J., for detinning tinplate scrap 

lhe Thomas Iron and Steel Company has 
been formed at Pittsburg, Penn., with $500,000 
capital and will take over the plants of the 
Niles Iron and Steel Company, at Niles, Ohio 
and the Niles Corrugating Company, W \ 
Thomas, president. 

rhe Isthmian Canal Commission, Washing- 
ton, D. C., will receive bids up to 10:30 a.m., 
February 8, for manganese steel, chain, lead 


melting furnace and ladles, pipe cutting machine, 
drills stocks and 


cutters, 


and twist taps, reamers 


pipe hammers, 
punches, files, 
oil cans, etc., as per Circular No 


post 


dies, wrenches, vises 
screws, 


490 


chisels, tool handles, 
cotters, 
rhe 
and 
the 
ing 
832, 


(schedule 


Navy Department, Bureau of Supplies 
Accounts, Washington, D. C will 
bids February 2-—Leather 
845, 832), twist drills 
drill 


S51 


open 
belt- 


schedule 


following 
schedule 
high 
833), 


reamers, sockets 


schedule 


speed 


band 


SO! 


saws bar 


steel (schedule 834, 850), brass and copper tubing 
(schedule 832, 835, 846 February 9-—-Engine 
lathe (schedule 841 February 23--Foundry 
crane (schedule 840), engine lathe (schedule 838 





Want Advertisements 


Rate 25 cents per line 
About six words make a line 


eacl nsertion. 
No advertisements 


for 


abbreviated Copy should be sent to reach us 
not later than Friday for ensuing week's issue. 
Answers addressed to our care will be forwarded 
Applicants may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will be 
destroyed without notice. Vo information given 
by us regarding any advertiser using bor num- 
her Original letters of recommendation or 
other papers of value should not be enclosed to 
unknown correspondents Only bona le adver- 
tisements inserted under this heading No adver- 
tising accepted from any agency association 
or individual charging a fee , istration.’ 
or a COMMISSION ON WAGES OF SUCCES r ipplicar fe 





for situations. 


Miscellaneous Wants 


Caliper list free. E.G. Smith Co., Columbia, Pa 


We buy or pay rovaity for good patented 
machine or tool Box 282, AMER. Macu 

For heavy engineering specialties to manu- 
facture on royalty Box S78, AMER. MAcH 

Hand vower bending tools, labor-saving 
monev-making Estep & Dolan, Sandwich, I! 


AMERICAN MACHINIST 


Light fine machinery to order; models and 
electrical work specialty E. O. Chase, New- 
ark, N. J. 

Machinery built to order; up-to-date plant 
Write Brunswick Refrigerating Co., New Bruns 
wick, N J 

Machines designed; automatic, special Prac 
tical working drawings. C Pitman, 3519 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob- 


ert J Emory & Co Newark, N. J 
Special machinery and duplicate machine 
parts built to order tools, jigs and experi 


mental work: complete modern equipment 





MacCordy Mfg. Co., Amsterdam, N 

A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, Amer. Macu 

e . 
Situations Wanted 

Classification ndicates present address 

advertiser, nothing else 
ILLINOIS 

Tool room foreman desires change; first 
class on tools for adding machines, cash reg 
isters and,typewriters. Box 764, AM. Macu 

Practical draftsman and designer, nine years 
experience on specia machinery tools jigs, 
fixtures, et« A-1 references West preferred 
. H..’’ 4233 Prairie Ave., Chicago 

INDIANA 

Superintendent —Practical machinist and tool 
make! Wide experience handling men and 
producing results Vee 3s Now emploved 
Will go anywhere Box S77, AMER. MAcH 

MASSACHUSETTS 

I wish to correspond vith an company 
lesiring the services of a progressive and up 
to-date manufacturing supe endent Box 
S64, AMERICAN MACHINIST 

Graduate mechanical engineer first class 


designe! with excellent experience in stean 
turbines, pumps and general machinery, would 
like position as designing engineer or chief 
draftsman References of well known cor 
cerns Box 850, AMERICAN MACHINIST 
NEW JERSEY 
Draftsman desires change, executive abil 


itv; 12 years’ experience in designing and 
developing automatic machines Box 881, 


MACHINIST 
NEW 


AMERICAN 
YORK 


Mechanical draftsman 
machinery, wants a position 


expert In pumping 
Box 876, AM. Ma 


Brass and bronze foundry foreman desires 
situation. Practical melter coremaker and 
molder. French or American methods Address 

“Bronze.”” AMER. MACH. 
Mechanical draftsman: 25 ; wishes to 


change position; 6 years’ broad experience at 


automatic and general machine work Box 
SSO, AMERICAN MACHINIS1 
Positionas model maker on guns, sewing 


or voting machines, or experimental work; 
25 years’ experience: best references Box 
S86, AMERICAN MACHINIS1 

Mechanical engineer, six years experi- 


ence in general engineering work, desires posi 
tion near New York City Salary moderate 
Box 874, AMERICAN MACHINIST 


General foreman, 22 years’ practical ex 
perience; expert on steam engine and gen 
eral work; thoroughly versed in best shop 
practice; can handle men to advantage and 
produce results Box 852, AMER. MACHINIST 

Mechanical engineer, graduated, experienced 
one year in turbo-compressors and pumps in 
America, seven vears in Europe in steel mill- 
ings and blast furnaces Independent de- 
signer from steady position; wishes to change 


Box S868, AMERICAN MACHINIST 





Position wanted by electrical engineer, tech 
nical graduate, capable of managing and laving 
out alternating and direct-current power dis 
tribution for shops and “plant, machine too 
expert (over seven vears’ experience wit! 
large electrical manufactt rs Box S879, AME: 
ICAN MACHINIST 

PENNSYLVANIA 

Position as foreman of machine tools, erecting 
shop or both Ve ip or Corliss engine and 
other large work Best references Good sal 
irv required Box 873, AMERICAN MAcH 


Help Wanted 


Clas cation ndicates present address 1 of 
vdvertiser nothing else 
CONNECTICUT 
Wanted—A live man in every large machine 
trade center to handle on commission a new 





and quick selling small tool Must 
acquaintances and furnish local 


Box 869, AMERICAN MACHINIST 


have trade 


references 





ILLINOIS 
Superintendent for 
Must be thorough! 
tunity fo the right 
are Chas. T. Frantz 
Bidg., Chicago 
Wanted 
apparatus 
mechanical 
experience in 
and 


necessity 


screw Inachine facto! 

competent Fine oppor- 
Duce Mfg. Co 
Commercial Nationa 


han 
505 


General foreman for 
shops Applicant must 
and executive ability 
the manufacture of 
preferred, though this is not a 
Apply by mail only, stating age 
experience in full detail and salary expected, 
Personal interview may be arranged for late: 
Address Department No. 29, Western Eleectri 
Company, Chicago 


the ¥ power 
have good 
one wilt! 
generators 


motors 


MASSACHUSETTS 


Wanted —Experienced mechanical drafts 


man for special machines and tools: must be 
quick to grasp ideas and capable of correct 
and rapid drawings Box S83. AMER. Macu 


MICHIGAN 
Wanted 
& Johnson 


I xperienced ‘Potter 


operato ol 


turret machines 








who is competent 
to take charge of several machines, turning 
out good work advantageously State experi 
ence handling met vVages, age, nationalit 
We want a man who can turn out ‘a maxi- 
mum amount of good work Box S38, Amu. M 
MISSOU RI 
Wanted—Draftsman who has had Texp 
ence in designir double acting horizonta 
gas engines in application state age, educa- 
tion, experience in detail and salar expected 
xX S71, AMERICAN MACHINIS1 
EW JERSEY 
Salesmal \ i il salesman ho rv 
selling the i 0 a oad supp trad 
to carry a higl ule bearing eta babb 
as a side line, on liberal commission basis Ad- 
dress vith tu particula Lakewood Veta 
Co., Bo IS2, Lakewood, N. J 
in our rapidly growing business of the 
manufacture of a we known article, we a 
ways have openings for draftsman and too 
akers on small tools, jigs, sub-press dies and 
special machinery We invite applications 





rom first-class men on this kind of work 
Rox S84 AMERICAN MACHINIST 
NEW YORK 
Wanted First ass drop-forging die sinkers, 
Working conditions attractive Address vith 
reference and salar Box S70, Amer. Macn 


Wanted First-class toolmakers experienced 


on all-round tool and die work, who can pro 
duce work quickly nd accurately No others 
need apply Box SSS, AMERICAN MACHINIS1 
OHIO 
roolmake! one competent to make tools 
for rolling and lrawing sheet metal Box 
791, AMERICAN MACHINIST 
Wanted—Competent sales manager bo a 
machine tool manufacturer Liberal salary 
to a very high class mar Box 833, AMER. Ma 
Wanted— Superintendent metal working 
plant Must have thorough knowledge shop 
system, mechanica training and ability to 
handle men Answer fully, giving experience 
and salary Address ¢ A. Nibot, 117 Wood 
bine Avenue, Youngstown, Ohio 


PENNSYLVANIA 


Wanted rechnically educated draftsman and 





checker! Must be experienced, speedy and 
capable of securing satisfactory results on gas 
engine work Box 875, AMERICAN MACHINIST, 
®Wanted Traveling inspector to trace and 
chase ir automobile parts must be of good 
address, energetic sober and thoroughly fa 
miliar with machine inspecting practice: give 
reference and salar desire Box 854 (mu. M 

Wanted \ case hardener Must be tho 
oughly familiar with cyanide and pack hardening 
of ste punchings machiner steel pinions 
hubs, gears, et« *referably a mar vho has 
had severa ears erien oO gul Vorr 


expel cm ! 
AMERICAN MACHINIS1 


For Sale 


As good a ‘ 


Box 872 





ter orinder 
l it 


( at a bargatl 
Box 833 AMERICAN MACHINIST 


For Sal 4 solid brick steel! onstruction; 
factory butiding th 74 acres of and near 
Chicago Now iInoccupied Size 110x541 
Suitable for iron working business Has e 
gine, boilers dynamos, et« Most favorable 
prices and terms will be given Chicago High 
lands Association, 1315 Wells Building. Mil- 
waukee, Wis 

For Sale—36x36x12 planer heads, 24” 


> 
shaper, 36” drill press, 1?” P. & W 
?” P. & W. automatic, 24”’x12’ 


ol Box 834, AMERICAN 


automat 


lathe: A-1 condi- 
MACHINIST, 








AMERICAN 


MACHINIST 
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PATENTED 





Detachable and Riveted 
Roller Chains. 


All popular sizes. 


= \ 


nN 








New ‘‘Whitney’”’ Quiet Chain — 


(SCHMIDT PATENT) 








Latest Improved 
‘‘Whitney”’ 
CHAIN BELT 
is a great success 
for 


many purposes. 











This New Vertical Universal High Speed Milling At- 
tachment makes the ‘‘Whitney’’ Hand Miller one of the 
most complete and desirable tools on the market for a 
wide range of work. 





If you are not taking advantage of the Woodruff Patent System of Keying 
it will pay you to investigate. Better results and greater saving in cost. We 
carry 95 regular sizes of Keys and Cutters in stock for immediate delivery. 


THE WHITNEY MFG. CO., 


HARTFORD, CONN. 
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Arbors 
Gyteatsuas Drill Co., 


Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, yf. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Cleveland, 


Barrels, Steel 


Lyon Metallic Mfg. Co., Aurora, Ill. 


Bars, Boring 


Beaman & Smith Co., Pro R. IL. 
Cleveland Twist Drill’ Co., Gieveland, 


oO. 
Elmes Engineering Works, Chas. F., 


Chicago, Ill. 
Kew Tool & Mfg. Co., Chicago, 
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Prentiss Tool & Supply Co., New 


York. 
Underwood Co., H. B., Philadelphia, 
Pa. 
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Hess-Bright Mfg. Co., Philadelphia, 


Pa. 
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Belt Dressing 


Buffalo, N. Y 


Cling-Surface Mfg. Co. 
‘Joseph, J Jersey 


Dixon Crucible Co., 
City, N. J. 

Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo. 

Smooth-On Mfg. Co., Jersey City, 
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Bristol Co., W aterbury Conn. 
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Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 

Smooth-On Mfg. Co., Jersey City, 
N. Jd. 


Belt Lacing Machines 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifters 


The L. & D. Co., Boston, Mass. 


Chain 
Phila., Pa. 


Belting, 
Link Belt Co 


Belting, Leather 


Chicago Raw Hide Mfg. Co.,% Chi- 
P cago, lil. 

Schieren Co., Chas. A.,New York. 
Shultz Belting Co., St. Louis, Mo. 
Hy- 


Bending Machinery, 


draulic 


Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila., Pa. 
Watson-Stillman Co., NewaYork. 


Plate 


New York. 
New 


Bending Machines, 

Niles- Bement-Pond{Co. 

Prentiss Tool & Supply Co., 
York. 

Sellers & Co., Wm., Philadel- 
phia, Pa. 


Ww CitesenD- Blaisdell@ Machine Tool 
Co., Worcester, Mass. 


Inc., 


Bending Machines, Power 


Bethlehem Fdry. & Mach. Co., 
South Bethlehem, Pa. 
Long & Allstatter Co., 
+ Ohio. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. il 


Hamilton, 
ee 


Bending Tools, Hand 


Estep & Dolan, Sandwich,\IIl. 
Wallace Supply Co., Chicago, I 


Blocks, Chain 
See Hotsts, Hand 





Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


W. H., Wilkes- 


Blowers 
—— Gas Furnace Co,, 


chiens Flexible Shaft Co., Chicago, 


General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Roth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Davis Machine Co., W. P., Roches- 
ter, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & C 0., Edwin, Phila- 
delphia, Pa. 

~~ Machine Co., Waynesboro, 


New 


Manville Mach. Co., E. J., Water- 
bury, Conn. 
McCabe, J. J.. New York. 


Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co., 


oO. 
National Machinery Co., Tiffin, O. 
Newton Machine Tool Wks., Inc., 
Phila., Pa. 
New Haven Mfg. Co., 


Cleveland, 


New Haven, 


Conn 
Niles-Bement- Pond Co., New York. 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Prentiss Tool & Supply Co., New 

ork. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

a Engineering Works, Ell- 

City, Pa 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 
Wiley & Russell Mfg. Co., Green- 


Lang Co., G. R., 
Bolts and Nuts 


Electric Welding 
Cleveland, Ohio. 

Milton Mfg. Co., Milton, Pa. 

— Acme Mfg. Co., Cleveland, 


Meadville, Pa. 


Products Co., 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn. 


Books, Technical 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

Sames, Chas. M., Jersey City, N. J. 

System, Chicago, Il. 


Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J 

General Electric Co., New York. 

— Elec. Mfg. Co., Madison, 

Ss. 

Roth Bros. & Co., 

Westinghouse Electric & 
Pittsburg, Pa. 


Chicago, Il. 


Mfg. Co., 


Boring and Drilling Ma- 
chines, Horizontal 


Bagees Co., W. F. & John, Rockford, 


Beaman & Smith Co., Prov., R. 
Betts Mach. Co., Wilmington, bel. 


Detrick & Harvey Mach. Co., Wil- 
mingtonh, 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 


Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 


Mass. 
Lucas Mach. Tool Co., Cleveland, O. 
McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 
New Haven Mfg. Co., 

Conn. 


New Haven, 


Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

—— ss Tool & Supply Co., New 

Rockford Drilling Mach. Co., Rock- 
ord 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Universal Boring Mach. Co., Hudson, 
Mass. 


Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Too! Co., 


Worcester, Mass. 





Boring and Turning Mills, 
Vertical 

American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Betts Mach. Co., Wilmington, Def. 

Bullard Mach. Tool Co., Bridgeport, 


Conn. 
Colburn Mach. Tool Co.. 


Pa. 
E. J. Flather Mfg. Co., Nashua; N. H 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin,-Phila- 
delphia, Pa. 
McCabe, J. J., New York. 
Mitts & Merrill, Saginaw, Mich. 
Newton Machine Tool Wks., 
Phila., : 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 


ai & ee Inc., Wm., Philadel- 


phia 
Vendgek Churchill Co., New York. 
Boring Tools 
Armstrong Bros. Tool Co., Chicago, 


Franklin, 


Inc, 


Krieger Tool & Mfg. Co., Chicago, 
Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 


Brazing 

Industrial Oxygen Co., 
Sanford Mfg. Co., F. C. 
_ Conn. ‘ 
Universal Fluxine Co., Urbana, Ohio. 


Broaching Machines 


New York. 
, Bridgeport, 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 


Buckets, Coal 
Link Belt Co., Philadelphia, Pa. 


Bulldozers 

Bliss Co., E. W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool &;Supply Co., New 
York. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chicago, 


Hammacher, Schlemmer & Co., New 


ork. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


Calipers 

Brown & Sharpe’ Mfg. Co., 
dence, R. I. 

Schuchardt & Schutte, New York. 

Slocomb Co., , Providence, =. 5 

Starrett Co., L. a Athol, Mass. 


Cams 


Bilgram, Hugo, Phila., Pa. 
Boston Gear Works Norfolk Downs, 


Provi- 


Mass. 
Fuller Mfg. Co., New Haven, Conn. 
Carborundum 
See Grinding Wheels. 


Carborundum Paper and 
Cloth 
Cogpegentem Co., Niagara Falls, 


Cars, Industrial 

Link Belt Co., Philadelphia, Pa. 
Case-Hardening 

~~ Gas Furnace Co., 
Rogers & Hubbard Co., Middletown, 


Conn. 
Williams & Co., J. H., 
A 


New 


Brooklyn, 


Brass and Bronze 


Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 


Berry & Parker, Erie, Pa. 
——— Mfg. Co., H. H.., 


Castings, 


Syracuse, 


Castings, Iron 

Birdsboro Steel Fdry. 
Birdsboro, Pa. 

— Fdry. & Mach. Co 


& Mach. Co 
, Buffalo, 
Drier Machine Taunton, 
ass. 

Erie Foundry Co., Erie, Pa. 
Farrel Fdry. & Mach. Co., 

Conn. 

Link Belt Co., Philadelphia, Pa. 
Taylor & Fenn Co., Hartford, Conn. 


Cell Co., 
N 


Ansonia, 





Castings, Steel 
Birdsboro Steel. Fdry. & Mach. Co., 
Birdsboro, 1 


Cammell Laird Co., New York. 


Cast Iron Brazing 
Industrial Oxygen Co., New York. 


Cement, Cast Steel 
Clark Cast Steel Cement Co., Shelton, 
C 


‘onn. ‘ if 
Obermayer & Co., S., Cincinnati, O. 


Cement, Iron 

Smooth-On Mfg. Co., Jersey City, 
N. J. 

Centering Machines 

td Mach. Co., Torrington, 


McCabe, J J. J., New York. 
National Machine Co., 
Sonn. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tpol & Supply Co., 


York. 
Whiton Mach. Co., D. E., New Lon- 
don, Conn. 


Hartford, 


New 


Centers, Planer 

Cincinnati Planer Co., Cincinnati, O. 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., 
Conn. 

Pratt & Whitney Co., 
Conn. 

Woodward Powell 
Worcester, Mass. 


New Haven, 
Hartford, 


Planer Co., 


Chains, Driving 
Boston Gear Works, Norfolk Downs, 


ass. 
Diamond Chain & Mfg. Co., Indian- 


apolis, Ind. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Con» 


Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine] Co 
Cleveland, O. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, Wis. 


LeBlond Mach. Tool Co., R. 
Cincinnati, O. 

McCabe, J. J., New York. 

Reed Co., F. K., Worcester, Mass. 


be & Swasey Co., Cleveland, 

hio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R., 
ham, Mass. 

Brown & Co., R. H., 
Conn. 

Celfor Tool Co., Chicago, Tt 

a "eee Twist Drill Cleveland, 


Ashburn- 


New Haven, 


Cushman Chuck Co., Hartford, 
Yonn. 

Horton & Son Co., E., Windsor 
Locks, Conn, 

Jacobs Mfg. a astiord, Conn. 


Morrow Mfg. Co., Elmira 7. 

Morse Twist Drill & Mach. <y New 
Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Russell Anti-friction Drill Chuck Co., 
Elmira, . a 

Skinner Chuck Co., 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Union Mfg. Co., New Britain, Conn. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Whitney Mfg. Co., Hartford, Conn. 

W ag —_ Ga, Bs Bins New Lon- 
don, Co 

Wiley rs "Russell Mfg. Co., 
field, Mass. 


Chucks, Lathe 

Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Gisholt _ Co., Madison, Wis. 

~ 2 ae Mfg. Co., New 

aven, Co 
Horton & Son Co., E., Windsor 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


New Britain, 


Green- 








